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APPENDIX  A 

HELL  DESIGNATION  CRITERIA 


HELL.DES  IGUAIIOCJ-CATEGO&X 
1 


2 


3 


CRITERIA 

Hells  with  screen  bottom  less  than 
3-0  ft  below  bedrock  where  bedrock 
Is  slltstone  or  shale* 

Hells  with  screen  bottom  less  than 
3-0  ft  below  bedrock  where  bedrock 
Is  sandstone  and  less  than  20 
percent  of  screen  length  Is  below 
bedrock  contact¬ 
or 

Hell  with  screen  bottom  between  3-1 
ft  and  6-0  ft  below  bedrock  contact 
where  bedrock  Is  sandstone  and 
between  50  percent  screened  In 
bedrock • 

Wells  with  screen  bottom  less  than 
30  ft  below  bedrock  contact  where 
bedrock  Is  sandstone  and  between  20 
and  50  percent  of  screen  length  In 
below  bedrock  contact, 
or 

Wells  with  screen  bottom  between 
3-1  ft  and  6-0  ft  below  bedrock 
contact  where  bedrock  Is  slltstone 
or  shale  and  more  than  50  percent  of 
the  screen  Is  below  bedrock- 
or 

Wells  with  the  screened  more  than 
60  ft  below  the  bedrock  contact 
where  bedrock  in  slltstone  or  shale- 
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HEUJJESICHAIIQ1LCAIECQEX  C&IIEEIA 

4  Wells  with  screen  bottom  less  than 

3-0  ft  below  bedrock  contact  where 
bedrock  Is  sandstone  and  more  than 
50  percent  of  screen  length  Is  below 
bedrock  contact. 

or 

Wells  with  screens  more  than  3-0  ft 
below  the  bedrock  contact  where 
bedrock  Is  sandstone 

5  Well  Is  screened  entirely  within 

Denver  Fm. 


NOT*:  If  alluvium  was  consistently  unsaturated  at  well 
screened  within  Denver  Fm,  well  was  eensidered  as  a  Denver 
evaluated  for  Inclusion  Into  Denver  Fm  potentlometrlc  maps 
chemistry  maps. 


site  and  well  was 
Fm  well  and  data 
and  water 
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gNVtnONMCNT Al  SCIENCE  ANO  ENGINEERING,  INC. 
T*J32  SCUtM  AtTON  WAVSU4TE  M-l 
CNGLEWOOO,  COVO« AOO  aoi  1J*303/T41.0f3« 


PACE. 


■  OF. 


WELL  CONSTRUCTION  SUMMARY 


Borehole 


S3i/t> 


.Well 


,^37376 


Project  Name  and  Location  T  3(fl  [Ofti  \ oS  fa^f Cg At  Project  Number  _ jJtidlJis? 


Drilling  Company. 
Drilling  Method(s) 


jbuyL&X. 


.Driller  ^ 


.Rig  Number  r^tiL  m  2SL 


- r.  W  ff..  ^  — 

'7 

in. 

cm.  3?_ 

.ft. 

cm.  to  ■55'L 

ft. 

cm. 

LZJltLSn.  . 

cm.  O 

_ft.  _ 

cm.  to  .‘5  - 

_ft.  _ 

cm. 

Sizefs)  and  types  of  Bit(s)  £2LZf*L-  bif  Sampling  Method(s). 


Size  and  Type  PVC  ‘-f  "  •^C^c^iA.Cd . 

Total  Borehole  Depth 
Depth  to  Bedrock 
Depth  to  Water 
Water  Level  Determined  By 
Length  Plain  PVC  (totaij 
.ength  of  Screen 
Total  Length  of  Well  Casing 
PVC  Stick  Up 

/  Depth  to  Bottom  of  Screen 

^  Depth  to  Top  of  Screen 
Depth  to  Top  of  Sand 
Depth  to  Top  of  Uentonite 


Date/Time  Start  Drilling  Cp-JQVl . it/S- 


\2 1  ft! 

_ cm. 

cm. 

NA _ ft. 

cm. 

a/a 

V  l  ft. 

cm. 

/  0.  ?  ft. 

cm. 

5  ?.?  ft. 

cm. 

17  ft. 

cm. 

5/  ft. 

cm. 

ft. 

cm. 

37  ft. 

cm. 

cm. 

Date/Time  Finish  Drilling  g?.. S3  ?.  //(lO  _ 

Date/Time  Start  Completion  £'/?  '8  7  Li. “V  ^ 

Date/Time  Cement  Protective  Casing  /WtO 

Materials  Used  _ _ 

Plain  PVC  VS  ,l?'7ehJL  /VkW'  j  i  x  'S  '  ) 

Slotted  PVC  l  (hi'  — C.L*  J.G, . 

Bentonite  Pellets  Ll/Zt—  _ 


Bentonite  Granular 
Cement 


#Sli*L£J 


hoc  S 


Sand  _ 

Water  added  during  completion 

Water  added  during  drilling  _ ; 

Total  Gallons  of  water  added _ 


Drill  Site  Geologist  ~C~ 


Date. 


2  2£lA1 


J  ?>J 


j*  /V(yt*'  1  ‘ 

Internal  Mortar.  Cement  Pad,  and  Weep  Hole  Installed  /i~  ?•  f  iJlScrjjL  kTilcdL 


Date/Time/Personnel  . . . . . . . __r . . .  . T 

Date/Time/Personnel  Casing  Painted  /tif%'7  /  /  3c>0  /  c.1  *  l(  Ujfs  /<♦.  H’ 

Datc/Time/F'crsonncl  Numbers  Painted  H muj _ _ _ 

bh'ji  6  g.v\i  e  1/l  t><  w  pcrHu.'J  A  _ lz _ /n 

COMMF.NT/NOTCS 


Materials  Used  /  3 


|^UJL 

Top  of  Protective  Casing  to  Top  of  PVC 
Top  of  Protective  Casing  to  Weep  Hole 
Top  of  Protective  Casing  to  Internal  Mortar 


.ft. 


Z^2_ft.  _ 

U*Ln.  _ 

•  j  i  op  of  Protective  Casing  to  Top  ofCement  Pad  Lllu.  „ 

Tf.p  of  Protective  Casing  to  Ground  Level  Ly*y>*  It.  I _ 

Reviewed  By  /(!1jLL0'A. _ 

Drtll  Site  Geologist _ 


.cm. 

.cm. 

.cm. 

.cm. 

.cm. 


Date 

Date 


Soil/Rock 


PACE 


roject  Number. 
Rig  Number. 
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1332  SOOTH  ALTON  WAY'  SUIT  (  M-« 

CMOUWOOO.  COLOAAOO  «OI  l|*)03/74U043« 


WELL  CONSTRUCTION  SUMMARY 


V 

9k ci  ^  ra_y 


Borehole 


g-3YA 


.Well 


JLJM.  373?? 


Project  Name  and  Location  O/ *?»■>-  Qr,//~,  SVf  at  ^project  Number  /r-  -  i  otfs  o 

Drilling  Company  /Soy  X *  /£rot _ Driller _ ~Tyn,/f _ Rig  Number _ 

Drilling  Method(s) 


Borehole  Diameter 


_ _ 

/^X  in . 

cm. 

0 

ft. 

cm.  to  . 

ft. 

cm. 

in. 

_ cm.  _ 

_ ft.  _ 

_ cm.  to  . 

ft . 

cm. 

Size(s)  and  types  of  Bit(s) 


Size  and  Type  PVC 

y* 

Total  Borehole  Depth 

ZC.i 

* 

_ft. _ 

_ cm. 

Depth  to  Bedrock 

zC 

_ft. 

_ cm. 

Depth  to  Water 

/o 

_ft.  • 

_ cm. 

Water  Level  Determined  By 

-prre - - 

Length  Plain  PVC  (total) 

-v*'r7m 

_ cm. 

Length  of  Screen 

tf.M 

_ft. 

_ cm. 

Total  Length  of  Well  Casing 

Z  7-C 

_ft. 

_ cm. 

PVC  Stick  Up 

t 

Z.7 

ft. 

_ cm. 

Depth  to  Bottom  of  Screen 

ZY* 

_ft. 

_ cm. 

Depth  to  Top  of  Screen 

<9.  7 

_ft. 

_ cm. 

Depth  to  Top  of  Sand 

ft. 

_ cm. 

Depth  to  Top  of  Bentonite 

y.s 

_ft. 

_ cm. 

Drill  Site  Geologist  /Sa fi 

t-^9- 

< 

Sampling  Method(s)  0<**. 


r?**  u  <*  *  i 


s°y* 


Date/Time  Start  Drilling.. 

Date/Time  Finish  Drilling 
Date/Time  Start  Completion  /YY'* 


/jzo 


Date/Time  Cement  Protective  Casing 


Materials  Used . 
Plain  PVC  _ 


7  -r  rv««< 


1  t»xlr 


/-so'  /-t‘  S=or  //.Z7 


Slotted  PVC  _ 

Bentonite  Pellets 


✓  /-s  *  ^  /C.-<l3 

_ S  /-  Suc/f  -’l _ _ 


Bentonite  Granular  ° 

Cement  _ t  A/t  » 

♦ Sand  //fciityi 


Water  added  during  completion-^! 

Water  added  during  drilling 

Total  Gallons  of  water  added  -0*  S~ 


(">  (T <•/  "r  • 
?K~ 


)v»  // 6 


Date. 


3/^/6? 


Date/Time/Personnel  ,  Internal  Mortar,  Cement  Pad,  and  Weep  Hole  installed  /  5  13 

Date/Time/Personnel  Casing  Painted  ^  1  ^  _ 

Date/Time/Personnel  Numbers  Painted  IJAI* _ jj.  0*1  i5f _ 

Materials  Used  /  f  u.  Sk+Jcl  f  C»// 

Top  of  Protective  Casing  to  Top  of  PVC  *  2  ft.  _ cm.  COMMENT/NOTES 

Top  of  Protective  Casing  to  Weep  Hole  n.r  .ft.  _ cm.  _ _ _ _ 

Topof  Protective  Casing  to  Internal  Mortar  <? •  3  ft.  _ cm.  _ _ 

)  Top  of  Protective  Casing  to  Top  ofCement  Pad  2- "  ft-  _ cm.  _ — 
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7332  SOUTH  AUON  WAV«SUtTt  H-l 
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PACE 


OF. 


2 


Borehole  F~3?  Oi- 


WELL  CONSTRUCTION  SUMMARY 

■X& 

_ Well 


Project  Name  and  Location  OOtl)  1  ATfca  liLatter^ _ 

Drilling  Company  _  _ Drillar  'RfXicl^— 

Drilling Method(s)  - C.faiA'mu-.<aUJV_/  XiAaJc| 


.32373 


.Project  NumberJ/lCR-^  COM  10 

_ Rip  Number ..... 


T 


Borehole  Diameter  ^V^n.  rm 

do3" 

ft-  Pm.  to  30  ft 

p.m 

-ft.  pm.  fo  *Vr.S'  ft. 

Size(s)  and  types  of  Bitfsl  IT/I4*’  bladJt. 

b*.V 

Sampling  Methndfst  r\o  iSruccnlxiAri 

i  Gtf 

Size  end  Tvoe  PVC  t-j‘l  ,  <^.W(1uIl  SO 

Date/Time  Finish  Drilling  J  '/ ?  } 

Date/Time  Start  Completion  Vi  -ft? 

/05t, 

/  rfft? 

Total  Borehole  Depth  -S(a  O  ft. 

_ cm. 

Depth  to  Bedrock 


s 2.X,  ft. 


.cm.  Date/Time  Cement  Protective  Casing  't  *  £  f  fVc 


Water  Level  Determined  By 

Plain  PVC 

1  tf  h  ' 

MyK)' 

Lenath  Plain  PVC  (total>  *  1 ^ 

_ cm. 

Slotted  PVC 

_ t  Kin 

/  ' 

y  Length  of  Screen 

LL*^  ft. 

_ cm. 

Bentonite  Pellets 

1  Vi- 

Total  Length  of  Well  Casing 

s&M..  _ 

_ cm. 

Bentonito  Granular 

1  o 

PVC  Stick  Up 

jLTtr:. ... 

_ cm. 

Cement 

"7 

- - - 

<o«.o  ^ 

Depth  to  Bottom  of  Screen 

£3.5  ft. 

_ cm. 

Sand  _ 

-2J.12.. 

,  1  - 

b<\Cj$ 

Depth  to  Top  of  Screen 
Depth  to  Top  of  Sand 
Depth  to  Top  of  Bentonite 


3l&-ft. 


.cm. 

Water  added  during  completion  SiV 

i  C&L 

.cm. 

Weter  added  during  drilling  *■**{] 

/v»Xj 

.cm. 

Total  Cations  of  water  added  Q  ^j[tr 

TV|i<j  uMtV  y°'- — ~f>cCl 

ev-t  1 

-  -  - 

Date — 2-  Ho  _ 

V* 

33 -H  ft.  _ 

Drill  Site  Geologist  — 

Date/Time/Personnel  internal  Mortar,  Cement  Pad^and  Weep  Mob  Installed  F) */ /&  1?  /'j\*  7  -fiaa 

Date/Timc/Personnel  Casing  Painted  'j'y-fe7  0,?"7 _ 

Date/Time/Personnel  Numbers  Painted  3”*^  _ b/l^l<^7  (3*107 _ — 

Materials  Used . jX.  QjAUjCjtL  ~  OZertc  / 


Top  of  Protective  Casing  to  Top  of  PVC 
Top  of  Protective  Casing  to  Weep  Mole 
Top  of  Protective  Casing  to  Intornal  Mortar 


»  /  ft. 


/-■  ^  3  ft. 

l  op  of  Protective  Casing  to  Top  ofCement  Pad  /■  ft 
Top  of  Protective  Casing  to  Cround  Level  3,  ft  ft , 

Roviuwud  By  - 


.cm. 

.cm. 

.cm. 

.cm. 

.cm. 


COMMKNT/NOTES 


Drill  Site  Geologist 


Date 

Datc___ _ 


I 


or 


IHVWOKMIMTil,  OCWNC*  «NO  1*0111 « t  WHO.  W*C. 
ttot  SOUIH  ALTON  WA*'<iL» It  M-t 
INOUWOOO,  COtOMOO 


WELL  CONSTRUCTION  SUMMARY 


Borehole 


,'3£dz~ 


73*0 


Project  Neme  end  Location _ fc 

Drilling  Company  'fitMjLlA 
Drilling  Method(s)  _ ^af. 


Borehole  Diameter  XULZzln. 

<J?/0  ** 


Size  end  Type  PVC  M  *•  <■  lWLu>1i 

Total  Borehole  Depth  ..  ft. 

Depth  to  Bedrock  '2.T  ft. 

Depth  to  Water  J^L_JL 

Water  Level  Determined  By 
>  Length  Plain  PVC  (total)  /affflft. 

Length  of  Screen  IQ 

Total  Length  of  Well  Casing  j Ltatt 

PVC  Stick  Up 

Depth  to  Bottom  of  Screen  **3^  ft- 

Depth  to  Top  of  Screen 
Depth  to  Top  of  Sand  ft. 

Depth  to  Top  of  Bentonite  ^4  ft. 


Project  Number. 


Jriller^i 

U/*U 


.cm.  to 


Drill  Site  Geologist 


55  ft.  -»  ?r  ft. 

»  Sampling  Methndis)  A*  _ 

.  Date/Tlme  Start  Drilling  .3  ‘£?  fO 

.  Date/Time  Finish  Drilling  ^03  ^ 

i.  Date/Time  Start  Completion 

i.  Date/Time  Cement  Protective  Casing 

i.  Materials  Used _ 

Plain  PVC  7  PctO'" . 

i.  Slotted  PVC  _  !  X  \Q  ^ 

».  Bentonite  Pellets  -  \  JQjxkjt. 

i.  Bentonite  Granular  . ...  *^/3  —  -Vaci 

i.  Cemdnt  _ Ci\ _ 


I  -J  COO 

Water  added  during  completion  -vx 

Water  added  during  drilling  _  t  ZjO _ 

Totol  Gallons  of  water  added  i  CD _ 

U>P<r  btulc  ewt  ’-*4x1  •*,  -28  twfclo 

Dete _ 3  _ 


DatefTime/Personnei  Internal  Mortar.  Cam 

Date/Tlme/Personnel  Casing  Painted  4i 

Date/TIme/Personnel  Numbors  Painted  11 

Materials  Used.  jS — 

Top  of  Protective  Casing  to  Top  of  PVC 
Top  of  Protective  Casing  to  Weep  Mole 
Top  of  Protective  Casing  lo  Internal  Mortnr 
Top  of  Protective  Casing  to  Top  ofCcment  Pad 
Top  of  Protective  Casing  to  Ground  Level 

Reviewed  By  _ QgQLfijb 

Drill  Site  Ceotogisi  . 


Internal  Mortar,  Cament  Pad,  and  Weep  Hole  Installed  *>bls  flu*} 


'ALU- hi  c 

f/i'h7 

gf  */?  Ja.j 

•Z-  ft 

Ls  it. 

IxJtljX. 

JjJL.il 

l.°l  „ 


COMMF.NT/NOTES 


Dale, 


Soil/Rock 


tNvmoMutNT*i  aeitMcc  amo  fwomttmwo.  me. 

»  J3J  SOUfN  AltOX  M-« 

(NOUWOOO.  COIOAAOO  M I  1 1  •  S01/T4 1-MM 


PACE 


.or 


•  s 

•  j»  ; 

*  £  • 

L  H  i 


SOILS  LOG 
Description 


i/L^  -Xdf  ,  /<>%  r.-fy.  /o  A,  i/l.  -j 

K  ^cjT^-  /?w*v 

j 

^  f-(t' t  &d\  ts£t^u>  A?  /o  y^- 1  ^  #  A*^.t 

^  £*'  5/ At  , 

*f  V.  is-  ^  <3-% 


At  &)■ 

<Un  cJL 
'ti  STrtjet* 


A'*' /■  a  c?  */o-  &% 

^  Ahl1£F> 


m  •%  is%  yZTt  AK/  J/i(  ^ 

'*~-/a/*.J  Jdu.  f  U<Xr  t  cJAu^xxU. 


v  jA*d^,  c£  <u£^fcj ,  tyr.  cy  /o. 


Dill!  Site  Geologist: 

Reviewed  Bv: 

jMZ_ 


iSB 

TMS  SOUTH  ALTOH  WAT-^UfTC  H-4 
■MOUWOOO,  COCOAAOO  SOt  ia*S©3/741«~©*a* 

dllC.4.  * 

r 

Boreholes 

k-i£L _ 

_  Well  Number _ 

37374 

SOILS  LOG 

Description 


environmental  science  ANO  ENGINEERING.  INC. 
7332  SOUTH  ALTON  WAVSUI.'E  H-l 
ENGLEWOOD.  COLORADO  80112*303/741-0638 


PACE _ L 


I 

I 

I 

I 

I 

I 

B 

I 

I 

It 

I 

I 

I 

1 

S 


OF  / 


BOREHOLE  SUMMARY  LOG 


Borehole  _  _  _ Well 

Project  Name  and  Location 
Drilling  Company  13ctlaj  LKQ 


M 


Drilling  Method(s)  CUu.o-ty'  7*0 


_ Driller  Jfev'W'C _ 

20,  ,  .isf&y  ..'Tib  J2H 


.Project  Number  /?  05*3  iQ 

_ Rig  Number  /h*~* 

c  gSt+u.uy  1  rs* 


Size(s)and  type(s)  of  bit(s)  /  7.  '1±L 


rack.  Joif- 


Borehole  Diameter  lZ  ^V»n.  _ 

..?-2fr-in.  _ 

Sampling  Methods  flx-vLArusi 


.cm. 


j2. _ ft. 


.cm. 


3o 


.ft. 


_cm.  to  30  ft. 


_cm.  to  -<-/30 


.ft. 


.cm. 

.cm. 


ra-rf 


Total  Number  Soil  Sampling  Tubes  _ 
Total  Number  Core  Boxes 


Number  of  Gallons  Lost  Drilling  Fluid _ * 

Date/Time  Started  Prilling 


.Q2.Z..8- 


2: 10 -B.?_ 


Date/Time  Completed  Drilling  . 

Total  Borehold  Depth  _ LZfi _ 

Depth  to  Bedrock  _ — 

Depth  to  Water  _ _ (  Q. 


jy±fL. 


jt. 


.ft. 

jt. 


.cm. 

.cm. 

.cm. 


Water  Level  Determined  By?  ...-U&f'&el _ /tLcficAff**" 

Borehole  Completed  as  Monitoring  Well?  A^O _ 

Date/Tin  e  Grouting  Completed  /y-0~0 _ 

Depth  of  Tremmie  Pipe  _ 

Gallons  oi  Grout  .  ...  -V? _ 

Materials  Used  ^  _ c. r  /  aoJ-t. 

Comments  _ "£ Q _ _ _ ! _ 


V/r ' Isite  Geologist . 


Date  3l  Z/Z  j}  9 


Checked  for  Grout  Settlement  on 
Amount  of  Grout  Added  * 


by. 


ts  fr' m  Ground  Level  a 

I  by  t^£Ai£ilA^ 


All  Measurements  fr' m  Ground  LeveJ 
Reviewed  I 
Drill  Site  Ccologist 


Date 

Date 


u*. 

Cb»  | 

ftjcM  (Scot*  I"- 


O«tcrip4ion/Co»im«nli 
kol*  I**-  -Z-  (tl 


■+'  •v-k>y'c^»^LLc\  — 

<jrz*  d<v'v,'4-^t' 


not  WV*1^  ,JU- 

\(|.-  —  *  •'  loliwflfcl 

”  -jf 

fa>N*Vu^ 

WU.  51'  +. 


E-2-'  <rf  Coro.  rec»W*^ 

UJIA  2  l  o'jV 

fr  e~— .  ab<v*- 


u*.±j-te<l  r/CiC  Uf'*J 


P6*  /  (VC.  f  <Covi/«cl 

u<v«  tovt  f'vrfwvo 


* 


ESE,  Inc.  CORE  LOG  3y  C-PS _  Dote  _3_lL8j?  BORE_£l28_  Well(s 


BMMifeassgBBHM 
ggESir  Sl^f,jz^5r 


Poqe^Iof  (o 


D#t<rtpr«on /Comment! 

Clot! 


(Scoi»  r=_j2c  (,) 


•"?  r<x9<Arol  u<?/>  ^Vv" 

pf<Jki»CV5 


y  -  . 

b<<<  d  | 

***<< 


Ssll/Xoct 

T,p» 


(NWIMNUtNm  SCKMC*  AMO  (MQtMCCmMO,  INC. 
Ill]  U1UIH  At  TOM  WAT*  AtHTC  **-» 
tNOUWOOO.  COtOAADO  HIII<M1IT4I*MN 


pace  /  nr  l 


Drill  Site  CcoloRisI :  Q, , O.itc:  —  ^ 

Reviewed  Oy :  £tud  Date:  ^/?o/?7 


I 

1 

i 

i 

B 

B 

1 

I 

1 


ESE 


FNVWOMUf  NTAl  OC<«NCl  AMO  CMOtNYCWMa.  INC. 
733J  SOUTH  AATON  WAV<SUIf«  H-t 
CNOUWOOO,  CIXOflAOO  tOt  13*303/74  <-04  3* 


PACE. 


.OF 


WELL  CONSTRUCTION  SUMMARY 


Borehole 


C-iaDi 


.Well 


373?  7 


Project  N.ime  and  Location 
Drilling  Company  . 


IM  I  <n  VfeU.  1  rf~txfcr»n 


Driller  B  .  I^O^CK 


Project  Numher  t~30S3  Q  K. 
_ Rig  Numher. 


Drilling  Method(s)  T^cba-f^  W HKa.  v^xj-ci  (t,,CA.,+r r^Ttf. 


Borehole  Diameter  \  XlLi.  in. 

1'h  in. 


.cm. 


a 


.cm. 


3A. 


.0. 


_cm.  to 
.cm.  to 


T-l 


Jt. 


ft. 


.cm. 

.cm. 


Size(s)  and  types  of  Bit(s)  1  7  V?1  (idis. 

bit/  ami  bia<U  b»f 

Size  and  Type  PVC  SCksX^iL  HO  f  4'*  . 


Sampling  Methndfsj  AoV  ZUiudgA - 

Dalc/Time  Start  Drilling  _f3Ll El&Jt _ Ou*~flL-,  , 

Date/Time  Finish  Drilling  . i22JLCl L. 


Total  Borehole  Depth 
Depth  to  Bedrock 
Depth  to  Water 
Water  Level  Determined  By 
.  Length  Plain  PVC(totalJ 
Length  of  Screen 
Total  Length  of  Well  Casing 
PVC  Stick  Up 
Depth  to  Bottom  of  Screen 
Depth  to  Top  of  Screen 
Depth  to  Top  of  Sand 
Depth  to  Top  of  Bentonite 


h*  L\^>  r» 

IT  ft 

.cm. 

cm. 

Date/Time  Start  Completion  /  L  -...pi.  xJl — 

Date/Time  Cement  Protective  Casing  _ {i.'.Q.'Su5 _ UJ£/ 

rO.A-  ft. 

cm. 

Materials  Used  _ _ _ 

nol  dfi  Vta  Hatu  4  ~ 

Plain  PVC  M  V tn  ‘  ' _ 

Slotted  PVC  /  y  M  " _ 

ft. 

cm. 

Bentonite  Pellets  L •  hu  ct.e  f? _ 

MM-^rt 

1  . 

IT  ft. 

cm. 

Cement  b  J~a^\  {  _ 

MUX/  ft. 

cm. 

Sand  <=P  <ba<7<, 

ft. 

cm. 

Water  added  during  completion  ' 

3ZM  ft. 

_ cm. 

Wafer  added  during  drilling  “ 

15b  ft. 

_cm. 

Total  Gallons  of  water  added  ~  . 

Drill  Site  Geologist  .  0  , 


Date. 


QT>- 


5/*f  H 

Datc/Timc/Pcrsonncl  Internal  Mortar.  Cement  Pad,  and  Weep  Hole  InslallndCZ^/^^/V'1?  ^  _ 

Date/Time/Personnel  Casing  Painted  S"~  /  Z-  ~  T  *7  (^>  SOO  $A4/¥  _ 

Datc/Time/Porsonncl  Numbers  Painted  _ 

Materials  Used  /&  .%<9  *  b?U«*g^  / &J/ izat 9 


t  a5T^  sms*  PrB 


Top  of  Protective  Casing  to  Top  of  PVC 
Top  of  Protective  Casing  to  Weep  Hole 
Top  of  Protective  Casing  to  Internal  Mortar 
Top  of  Protective  Casing  to  Top  ofCcmcnt  Pnd 
Top  of  Protective  Casing  toCround  Level 
Reviewed  By 


£jL=£_ft 

&5l  ft. 

£<3- ft 

L3S-JX. 

r«. 


Drill  Site  Ccologis 


JtteL 


_cm. 

-.cm. 

__cm. 

.cm. 

-Cm. 


COMMENT/NOTES 


Date. 

Date. 


0«plh-f«tl 


jHVUKXMtNTAl.  BCICNCC  AND  IMUNIOUHO.  INC. 
T332  SOUTH  ALTON  WAT  «SU4TE  M-4 
(NOUWOOO,  COiOAAOO  MIU«Ml/74t^«3l 


PACE. 


.OF 


*2— 


WELL  CONSTRUCTION  SUMMARY 


Borehole 


£33JiL 


.Well 


S2M? 


Project  Name  and  Location  VJ  \  aJj.lfl.fr  gv*s 

Drilling  Company  •Sex^iA  _ 

Drilling Method(s)  - 1 Leu i™, -fir. 


.Driller  S  .  ^qQG^n 


.Project  Number  l~3i)T  ?  |Q 

- Rig  Number .fiu  fx  <  2.T" 


.cm. 


.cm. 


I 

I 

f 

9 

I 

I 

I 

I 

I 

1 


..Hip  ft. 

jl5.  ft. 


.cm. 


.cm. 


Borehole  Diameter  \(o'h.  in 

•  tWt,  in. 

Size<sJ  and  types  of  Bit(s)  lfg*/Zv  llVlM 

- W/iAP  aW,  TVft11  kjcAl  U*T 

Size  and  Type  PVC  *1U  <.clv.rL.Xc.  HO 
Total  Borehole  Depth 
Depth  to  Bedrock 
Depth  to  Water 
Water  Level  Determined  By 
Length  Plain  PVC  (total) 

Length  of  Screen 
Total  Length  of  Well  Casing 
PVC  Stick  Up 
Depth  to  Bottom  of  Screen 
Depth  to  Top  of  Screen 
Depth  to  Top  of  Sand 
Depth  to  Top  of  Bentonite 


Jt 


.era.  to 


■J-& — ft.  _ cm.  to 

+o 

Sampling  Methodfs). 


MX 


_ft. 

.ft. 


.cm. 

_cm. 


Date/Time  Start  Drilling  V,  tp  1 


OH37 


Date/Time  Finish  Drilling  W-tuSy  £9(0 


Date/Time  Start  Completion  0°ftQ 


Jt. 


.cm. 


Date/Time  Cement  Protective  Casing  fQ  -V:  >  ,1i  L. 

Materials  Used _ _ _ _ 

Plain  PVC  *?  v  <c~>  '  tS  *  t 


it. 


iG>. 

_2l2_ft. 


-U-.it 

ft 

ft. 

JeiL  L-_  ft. 


.cm. 

.cm. 

.cm. 


Slatted  PVC 


v'O 

/  Jc  /O" 


/  v  V 


Bentonite  Pellets  7  b<.vtj<.£  r.^ 


.cm. 

.cm. 


BentoniteTCrannlar-: 
Cement  it  ba  r, s 
Sand  _ 


I  bv  c 
—  — r 


2Jlx 


.cm. 

.cm. 

.cm. 


Water  added  during  completion 

Water  added  during  drilling  _ 

Total  Cations  of  water  added _ 


Drill  Site  Geologist 


Date  .  «-/.  f  Q-P)l- 


Date/Time/Personnel 
Date/Time/Personnel 
Date/Time/Personnel 
Materials  Used _ 


Internal  Mortar.  Cement  Pad.  and  Weep  Hole  Installed  0'eT/fX><X/<? 

r>  -  n  .  .  /-*  CVa  A  /  CVl 


Casing  Painted  S-/2.  -  Q 

Numbers  Painted 


/3?>o  {^uf 


Top  of  Protective  Casing  to  Top  of  PVC 

.7.  it.  „ 

cm 

Top  of  Protective  Casing  to  Weep  Hole 

MX, 

cm. 

Top  of  Protective  Casing  to  Internal  Mortar 

MM, 

cm 

s  I  op  of  Protective  Casing  to  Top  ofCement  Pad 

t-S*  ft. 

cm 

Top  of  Protective  Casing  to  Ground  Level 

Lac  u, 

_ cm. 

COMMENT/NOTES 


1 


Driil  Site  Geologist 


U.ite  -Wfffpj 


Date. 


I 

I 

I 

I 

I 

I 

I 

1 

I 

I 

I 

I 

I 

I 

I 

I 

1 


ENVIRONMENTAL  SCIENCE  AND  ENGINEERING.  INC. 
7332  SOUTH  ALTON  WAY*SUITE  H-l 
ENGLEWOOD,  COLORADO  801  12*303/741-0830 


PACE. 


-OF. 


BOREHOLE  SUMMARY  LOG 


Borehole 


.Well 


Project  Name  and  Location  /V  r<w* •  Project  Number _ 

Drilling  Company.  &av/fr£  /?  m _ Driller  JQ/t&  <i  /*Av// _ Rig  Number  try**/ 

Drilling  Method(s)  _ 


Si2e(s)  and  type(s)  of  bit(s)  _ 
Borehole  Diameter  <P 


_tn. 


.cm. 


_ft. 


jn. 


.cm. 


a 


OAST-T***-**  1 


Sampling  Methods 

Total  Number  Soil  Sampling  Tubes _ 

Total  Number  Core  Boxes _ 2- 


Si 


Jt. 


.cm.  to 
.cm.  to 


Jt. 


Jt. 


.cm. 

.cm. 


r=r 


Number  of  Gallons  Lost  Drilling  ^iuid 
DateTTime  Started  Drilling 


Date/Time  Completed  Drilling 

Total  Borehold  Depth  _ 

Depth  to  Bedrock 
Depth  to  Water 


*  Ar/Jr 


ot/r 


jt 


n ' 

ft.  i 

/?' 

ft.  . 

.cm. 

cm. 

cm. 


Water  Level  Determined  By?. 

Borehole  Completed  as  Monitoring  Well?  A/o 

Date/Time  Grouting  Completed  S 

■ 

Depth  of  Tremmie  Pipe  **SSSl 

Gallons  of  Grout 
Ma’erials  Used  . 


son 


s~o 


t  3— AA^i. ....  or-  r.nrnK**T  V ^<7/i  /iA-vryx/rt; 

Comment «/*  Y*  PYA - Jrovmja  p  /ten  7to  Aft  os/?  0 _ <2 jl. 

- S.u.ru^  ACFL _ f?jt {.ArM-rory 


JLsJLSl 


Wellsite  Geologist . 


Checked  for  Grout  Settlement  on 

Amount  of  Grout  Added  _ 

All  Measurements  fro 
Reviewed  by 
Drill  Site  Geoi^>ist 


Y. 


TtS* 


WajsL 


by- 


Date 3 JJlAi 


SE: 


IMVWONMIMtM.  SClCfCI  AMO  ** 

▼  331  eCKJTH  AI»T  OH  WAV  •0OTTC 

IiOUWOOO,  COVOMAOO  Mni*MVr41-0«M 


SHEET 


Borehole:. 


UA 


s  -a 

•  -o  -2 
a  *U 

S  « 

/»  3vt 


Well  Number^ 


SOILS  LOG 


Oescrtpfion 


4^  ,  *20-3,7.  /o  //L,  /4-/  : 

JA-  ^Vr'  ■  ,  >vovv_  - pA*  .  ^  o~*t***A*f  CL^h w-t»«^s.  _  ^ 

Jt  /.r  cU-x  d^  t  /.  iM  ,9~k  j~; 

*  -Tx^y .  j 


•Ml  Jk 


c' -It  <w' 


4t  £ 

iK  /o/^  (c  / (c~  (  «i oik**' 

I  (J 


-a  \  ! ir\ 


SL4H 

o-Orilfc=SUe  Geologist:, 

Reviewed  By: _ J 


Deter . 


I  //-  /J  /■?  '  /~  fS'ft 


environmental  SCIENCE  ANO  ENGINEERING.  If* 
7332  SOUTH  ALTON  WAVSUITE  H-l 
ENGLEWOOD.  COLORADO  801  1 2 •  303/74 1  -OE'iO 


60REH0LE  SUMMARY 


Borehole _ £  “"3^ _  Well  _ 

Project  Name  and  Location  UJ__  l/y$ 

Drilling  Company  i ^Dl^UA  _ nriller  &  F? m. 

Drilling  Method(s)  £aba£l±  ~  r$-*iU  un/// 


i 


I  A 


1 

<1 


Size(s)andtype(s)ofbit(s)  "  ~(pTfr  arrJ-  bif _ 

Borehole  Diameter  j03SL_in.  _ cm.  _ 2 _ ft.  _ 

_ in.  _ cm.  _ ft.  _ 


Sampling  Methods  (SH-fluM  etvJ  Ctyyg^ _ 

Total  Number  Soil  Sampling  Tubes  ~~ _ 

Total  Number  Core  Boxes  /*/ _ 

Number  of  Gallons  Lost  Drilling  Fluid  t^FCO  ■  ~Uoi 

Date/Time  Started  Drilling  *{-2-'3  ? _ Ho 9 _ 

Date/Time  Completed  Drilling  ?  IG'-fO _ 

Total  Borehold  Depth  _ A3  L> _ ft.  _ 

Depth  to  Bedrock  _ ft.  _ 

Depth  to  Water  ft.  _ 

Water  Level  Determined  By?  A - _ 

Borehole  Completed  as  Monitoring  Well?  AJO _ 

Date/Time  Grouting  Completed  _ */•  •&  / 330 

Depth  of  Tremmie  Pipe  _ 7.2*5  _ __ 

Gallons  of  Grout  _ 

Materials  Used  *7  V Z.  b+jS  ^//<9  /~)Im 

Comments - JjMjL  cfscruluf _ tta.  <t^r-fcA,cX _ 


VVellsite  Geologist 


XL. 


Checked  for  Grout  Settlement  on 
Amount  of  Grout  Added  _ 


k/itJLzz. 


All  Measurements  from  Ground  Level 
Reviewed  by 
Drill  Site  Geologist 


PACE, 


Project  NumberjC 
_ Rig  Number_r2 


WELL(S) 


ro 


I 

I 

I 

I 

I 

I 

I 

I 

I 

I 


ENVIRONMENTAL  SCIENCE  ANO  ENGINEERING.  INC. 
?35  J  SOUTH  ALTON  WAY  ‘SUITE  H-l 
La  ENGLEWOOD.  COLOR AOO  SOI  1 2- 303/741-0839 


PACE  /  OF  7, 


Cr 


WELL  CONSTRUCTION  SUMMARY 


Borehole 


m 


.Well 


37370 


Project  Name  and  Location  A  t££ t 


.Project  Number. 


Drilling  Company  SfOS. _ Driller _ TX, 

Drilling  Method(s)  ( ^ytuusAuO  _ 


.Rig  Number _ 


l^llu  «  P 

Borehole  Diameter  _  in. 

Jn. 


.cm. 

.cm. 


Jt. 


_cra.tOs 
.cm.  to 


ML 


jt. 


jt. 


.cm. 

.cm. 


2-1  ft. 


2 

_ 3 _ ft. 


£*iA 


'C: 


1 

I 

I 

i 

B 


Size(s)  and  types  of  Bit(s)  I'/V  * 

_ _ 

Size  and  Type  PVC  ££ *  SO 

Total  Borehole  Depth 
Depth  to  Bedrock 
Depth  to  Water 
Water  Level  Determined  By 
Length  Plain  PVC  (total) 

Length  of  Screen 
Total  Length  of  Well  Casing 
PVC  Stick  Up 
Depth  to  Bottom  of  Screen 
Depth  to  Top  of  Screen 
Depth  to  Top  of  Sand 
Depth  to  Top  of  Bentonite 


^ftLA^  Sampling  Method(s)  CffU.~KW.rWt 


Date/Time  Start  Drilling  \ '  li 0 3 L3 


Date/Time  Finish  Drilling  l‘2.f*S7 _ 11-0-1- 


.cm. 

.cm. 

.cm. 


Date/Time  Start  Completion  >‘2J'  ft  ? _ IL'i  J-.. 


Date/Time  Cement  Protective  Casing  I'ZI'fil  fL!35‘ 

^-VV"***  - 

/  J  Q~*~ - ?T:  vrt — CO  ti 


Materials  Used 
Plain  PVC  _ 


,{7S 

Z±J°L—fil±£JL. 


~p>  p  z  r~ 


?.f  ft. 

.  cm. 

'll -Hi  ft . 

... .  cm. 

28.5"  ft. 

cm. 

?•*>  ft. 

cm. 

z?5. 8  ft. 

cm. 

4.V  ft. 

cm. 

3  ft: 

cm. 

: _ 2* _ ft. 

cm. 

Slotted  PVC 


JH1 _ 


50 


-9 


Bentonite  Pellets _ 

Bentonite  Granular  fO  lb  • 

Cement  _ /  _ 

Sand  _ lZ  LLZ _ t&?JL 


30 


4 i 


Water  added  during  completion  _ 

Water  added  during  drilling  Q. _ 

Total  Gallons  of  water  added  .  .  30  Qjl~L 


I. 


Drill  Site  Geologist  _ 


( *  £> 


Date 


Date/Time/Personnel 

Date/Time/Personnel 

Date/Time/Personnel 


Internal  Mortar,  Cerpent 
Casing  Painted 
Numbers  Painted 


Cement  Pad,  and  Weep  Hole  Installed  Zjt>b7...  LQlds. 

l3)S~  J<^P~ _ 


7Zj-$  P 


,nr  33  p  jiAl 


Materials  Used  1.0 


Top  of  Protective  Casing  to  Top  of  PVC 
Top  of  Protective  Casing  to  Weep  Hole 
Top  of  Protective  Casing  to  Internal  Mortar 
■^rTop  of  Protective  Casing  to  Top  ofCement  Pad 
Top  of  Protective  Casing  to  Ground  Level 


■W.tE  .  It. 

l.M  rt. 

_cm. 

cm. 

7.A  ft. 

cm. 

'3.0*S’  ft. 

cm. 

'MS*  i .SO 

-frgh-ft-. 

— cm. 

COMMENT/NOTES 


Drill  Site  Geologist . 


Date- 

Date. 


/ 


I 


(NVtnCNMCNTtl  SCKNC*  AMO  CNOINCCMtNO.  INC. 
7333  SOUTH  ALTON  WAT. SUIT*  M-l 
(NCUWOOO.  COLORADO  SO  I  12  •  303/74 1  -0*3* 


PACE. 


.OF 


r, 

V  eU 


WELL  CONSTRUCTION  SUMMARY 


Borehole  _ fjHO 


.Well 


37  £7 1 


Project  Name  and  Location  £ jjE&SlL  ^XX. _ 

Drilling  Company  fijQVllSi  _ Driller  f*> .  'koa.tL^- 

Drilling  Method(s)  fgV> _ 


.Project  Number. 


.Rig  Number  ~7'(*Q 


Borehole  Diameter  in. 

_ in. 


.cm. 

.cm. 


R. 


jt. 

.ft. 


.cm.  to 
.cm.  to 


Jt. 

.ft. 


.cm. 

.cm. 


Size(s)  and  types  of  Bitls) 


Sampling  Method(s)  /Jrf 


_£ch.cUAjL-.  .‘VO 


Date/Time  Start  Drilling  _  /d?  3*3 


Jt 

Jt. 


k 


Size  and  Type  PVC  " 

Total  Borehole  Depth 
Depth  to  Bedrock  2-*? 

Depth  to  Water  .  7*  . 

Water  Level  Determined  By  t/hlvxSO 
Length  Plain  PVC  (total)  3V -30  ft. 

Length  of  Screen  tO-(*3  ft.  . 


.cm. 


.cm. 


.cm. 


Date/Time  Finish  Drilling  •v572- _ 

Date/Time  Start  Completion 

Date/Time  Cement  Protective  Casing  tloV 

Materials  Used _ 

Plain  PVC 


JkJUSH 


Total  Length  of  Well  {f/V/?7 


PVC  Stick  Up 
Depth  to  Bottom  of  Screen 
Depth  to  Top  of  Screen 
Depth  to  Top  of  Sand 
Depth  to  Top  of  Bentonite 


202. 

3±_ 


Jt. 

Jt 


Drill  Site  Geologist 


/a- 3  jt 

ft: 

ft 


.cm. 

.cm. 

.cm. 

.cm. 

.cm. 

.cm. 

.cm. 

.cm. 


Slotted  PVC 


/  X/0  T 


Bentonite  Pellets  .  f  buxkiJfm 


Bentonite  Granular 
Cement 


/ 


Sand 


r 


f 


Water  added  during  completion 

Water  added  during  drilling  _ 

Total  Gallons  of  water  added j. 


..<3.^4 


Date. 


■g-A-89 


Date/Time/Personnel 
Date/Time/Personnel 
Date/Time/Personnel  .  Numbers 
Materials  Used  V—*  Si 


internal  Mortar,  Cement  Pad,  and  Weep  Hole  Installed  _ 
Casing  Painted  ,T»»  P  .  ^  hJlSl}^2.  /ct^9 


a//o/p7  j?  Ou/^ 


rs  Painted  !<=^ 

aA  AjTj _ 


Top  of  Protective  Casing  to  Top  of  PVC 
Top  of  Protective  Casing  to  Weep  Hole 
Top  of  Protective  Casing  to  Internal  Mortar 
'  ^Top  of  Protective  Casing  to  Top  ofCement  Pad 
Top  of  Protective  Casing  to  Ground  Level 
Reviewed  3y  _ 

Drill  SiteGeoIogis 


gJLlit. 

XJJlu. 

2. :  /  j-ft. 

w?;5?ft. 

3. ^  ft.; 

UeL 


.cm. 


COMMENT/NOTES 


.cm. 


.cm. 


.cm. 


.cm. 


Date. 

Date.. 


iJiJTL 


N 


ESE 


(NVtnOMMCNTAI.  SCtCNC*  ANO  fUGlNC  C*IN<J.  INC. 
7333  SOUTH  ACTON  WaY«SUIT«  M-l 
KNOC&WOOO,  COLORADO  IOI  «  2  •  303*74  «-0«3« 


WELL  CONSTRUCTION  SUMMARY 


Borehole  lZ~  / 0  T~^ 

Project  Name  and  Location  i! 
Drilling  Company  _  'Bh  I 

Drilling  Method(s)  (jc^{ 


Borehole  Diameter 


w 


OYf  {»< 
_Driller. 


.cm.  to 
.cm.  to 


>ject  Number _ 

.Rig  Nnmher  I  H  * 


Size(s)  and  types  of  Bit(s)  Z. ~l/h.  — 


Size  and  Type  PVC  _ l_ 

Total  Borehole  Depth 

Depth  to  Bedrock 

Depth  to  Water 

Water  Level  Determined  By 

Length  Plain  PVC  (total) 

Length  of  Screen 

Total  Length  of  Well  Casing 

PVC  Stick  Up 

Depth  to  Bottom  of  Screen 

Depth  to  Top  of  Screen 

Depth  to  Top  of  Sand 

Depth  to  Top  of  Bentonite 

Drill  Site  Geologist  (' 


5chthJ-4.  HO 

L  (g  ft.  _ 

* . ft.  _ 


3c2&7jL£L_cm. 

_  ZHi-1b.il.  - - — cm. 

'  a  ci 


1*1  f-t. 


O'  f  It. 

36. 5 ft. 

cm. 

__  cm. 

cm. 

(fOS  ft- 

...  cm. 

£ 

1 

cm. 

Sampling  Methnd(s)  CrKCiMLinijl 
Date/Time  Start  Drilling  /iZjziQ. Z 
Date/Time  Finish  Drilling  /’??'?■  f 
Date/Time  Start  Completion  L'  7‘1 
Date/Time  Cement  Protective  Casing 
Materials  Used  S° 

Plain  PVC  (-}  •.  n 

Slotted  PVC  ZLW,  fZ'./c 
Bentonite  Pellets  *~i  h,J  ^ 


rr*' 

'PC/ 

l±j°±L 

0?3( 


r-  5 ' 


Bentonite  Granular  hu.C.Ci 

zo>  . 

C  e  m  e  n  _ 

Sand  2.  kS°L  1 _ 

i 

Water  added  during  completion 

Water  added  during  drilling  _ 

Total  Gallons  of  water  added _ 

Dm®  T  '  '$  *? 


Datc/Time/Personnel  Internal  Mortar.  Cement  Pad.  and  Weep  Hole  Installed 

Date/Time/Personnel  Casing  Painted  2//C>kf7 _ I^CO _ Klr'P.. _ 

Date/Time/Personnel  Numbers  Painted  H /-5  l<9,~7  Per  _ f^Ak - 

Materials  Used _ /  0 _ if  C-fl p  1/7 _ ' _ I _ i - 


Materials  Used  (U  Ph j  c, _ K  W<  £ i£ - 

Top  of  Protective  Casing  to  Top  of  PVC  O  ft. 

Top  of  Protective  Casing  to  Weep  Hole  _jLt3-i_ft. 

Top  of  Protective  Casing  to  Internal  Mortar  .*ul£n. 

?  i'op  of  Protective  Casing  to  Top  ofCcment  Pad  ..L35-fi. 
Top  of  Protective  Casing  to  Cround  Level  ,  3.<*. 

Reviewed  By  Qg^P*  /.  (ct£0\ 

■  Drill  Site  Geologist _ 


COMMENT/NOTES 


m 

y 


i 

i 

§ 

8 
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I 

.  <*> 

8^ 

i  *■* 
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SHEET. 


JL 


.or. 


2 
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0  ' 
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SOILS  LOG 
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»A*cl  •  <k*Oc,  g>  Ifclk  *vx%fS  f 
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2s*'?.  t  lO  ^ ^///  wt/  v 

-  dk .  cft“'7»  **■*</  iwfl  ^  Zrtvl, 

^1.  AV\i.^f 


m 


S<lfy  —  z.*-  /.  'x'*+k(( ^  fotj /■  ^ 


J - ,\,l  (.  Kt  ii  «-f  <.  ^  fC  •£  H  VI*  tc*J  t  *“/  l 


c_  C  v.  Kvva^  ((Vi  Z-S^ '7l 


G>  ' 


5  W 


Sjd  <_crVi*  fC^y'  W/iyUT  i-w  s  i^d  (L. 

i\.tn\  ^sh  *5**fw».f  of 


Dull  Site  Oologiil:  _^f 
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Dais* 
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SHEET. 


Borehole:. 


;<^u 


Well  Number. 


3737(7 


|«-o 

I 

|'1C 

| 


«.  •  O 

•  » 

f  li  s 


a  -o-a 
•  a  > 
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SOILS  LOG 

Description 


*  /  /V\  i  ^7  '  ^  • 

U  V/o  /Uy  H/3  /  .W^tl 

a  dCp^s*,  i\cw  ^*.rw <x  Hi  ( 


4  V 


I  l* 

i* 1 


DiiH  Site  Geologist:. 


Z-0  '  ius’i  «'■'  7-  >"| Hi  3  c  ”/«. 

[(^  Sfvv^U 
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I 
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ESE 

Borehole: _ 


SHEET. 


-OF. 


iu-e 


I 


i  * 


Well  Number:. 


37370 


-o  » 

£  m 


V* 

v\ 


it 

7U 


l**' 

'Z) 


yjt 


(fit*. 


-O 

6 


a 

6 


1$  * 

D  v> 


SOILS  LOG 

Description 


arc~~ 54.^$  -^0  -wo *7 <->  c^rc^x(; 

•  "  bf’crJlT'  ■  >W<f  f<X-rVL 


“*N  I 

<  Lljz  dfc  cf,c'yl 

;V*M  /»k$^ 


/*• 


\ 

s 


V 

oC-cCK.  -  c  l  c^i 

/ 0 r  W/3  ctk.{;^.| 


Diill  Sile  Ceolog 


0,i  (e:_ 


LJZZj/l 


True  Vertical  [  Survey  Depth 


*JE 


INVWOMMI HT*«.  SCICNCC  ANO  CNOIMtCftlNO.  IHC. 
TSS*  SOUTH  ALTON  WAT'SUIH  «-• 

TNOUWOOO,  COLONAOO 


®  Borehole  _ 

I  Project  Name  and  Location 

Drilling  Company  (l 

^  Drilling  Method(s)  tlVA 

Borehole  Diameter  W  Jn.  _ 


WELL  CONSTRUCTION  SUMMARY 


_  _ Well 

^  _ Hriller  ic3^<*0 — 

:ti\,u  Ot«-S  - _ 


!^t  Number  -  f?*SS*4€t& 
_I»ig  Number.  B6-7 


^Sizefs)  and  types  of  Bit(s)  3—L  k#( CotO  •SttliA. 

I  Size  and  Type  PVC 

Total  Borehole  Depth  2*5 ,2-C.  ft.  _ cm4 

Depth  to  Bedrock  J?S~«  °  ft.  _ cm. 

fljDepth  to  Water  4*  ft. _ cm. 

Water  Level  Determined  By  pvtAA- 

t Length  Plain  PVC  (total)  ft.  _ cm. 

Length  of  Screen  j£.  (’%-  l  ft.  _ cm. 

.Total  Length  of  Well  Casing  ^7-^?  ft.  _ cm. 


.iUWI  U»  ¥¥<SU 

JpVC  Stick  Up 
Depth  to  Bottom  of  Screen 
■Depth  to  Top  of  Screen 
*Depth  to  Top  of  Sand 
jjDepth  to  Top  of  Bentonite 

Drill  Site  Geologist  Zk. 


ft. 

cm. 

cm. 

ft. 

cm. 

ft. 

cm. 

Date/Time/Personnel  Internal  Mortar,  Cement  Pad,  and 

bate/Time/Personnel  Casing  Painted  _ 

TJate/Time/Personnel  Numbers  Painted  _ 

•Materials  Used _ ; _ 

ITop  of  Protective  Casing  to  Top  of  PVC 
Top  of  Protective  Casing  to  Weep  Hole 
|pop  of  Protective  Casing  to  Internal  Mortar 
Top  of  Protective  Casing  to  Top  ofCcmcnt  Pad 
jrop  of  Protective  Casing  to  Cround  Level 

Reviewed  By  _ 

|  Drill  Site  Ceologist _ 


2 _ Jt.  _ cm.  to  ♦  «<fc>  ft.  _ cm. 

_ ft.  _ cm.  to  _ ft.  _ cm. 

^gTmpling Method(s) 

Hate/Time  Start  Drilling  yfj/f?  _ 

Date/Time  Finish  Drilling  ^  &  7 _ 

Cate/Time  Start  Completion  L/LjL dL 
Date/Timo  Cement  Protective  Casing  i/ap2-j£& 

Materials  Used _ 

Plain  PVC  ('‘10 _ 

Slotted  PVC  J2.  ~  _ 

Bentonite  Pellets  1  k)  _ 

Bentonite  Granular  G* _ 

Cement  -  - - - - - 

Sand  ..  /  _ 

Water  added  during  completion  _ _ _ 

Water  added  during  drilling  _ _ _ 

Total  Gallons  of  water  added _ ^ _ 

Oate _ t/ri/fZ _ 

d  Weep  Hole  Installed  _ 


_ft.  _ 

_ cm. 

COMMENT/NOTES 

- 

_fi. 

cm. 

- 

n. 

cm. 

__ 

_ft.  . 

cm. 

_n.  _ 

_ cm. 

*■*. 
A  j 
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Di  ill  Site  Geologist 
Reviewed  3y: _ 


eNviwjwMtNTAt  science  and  eNOiNeeniNO.  inc. 

7333  SOUTH  ALTON  WAV«QU<T€  M-» 

CNOUWOOO,  COLOHAOO  80H2  001/741-0«3» 


SHEET_ 
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Borehole:. 


£  4*3-* 


Well  Number:. 
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o  ^2  o 
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SOILS  LOG 

Description 


/4»jj  £iLrkf  •5Mutl  i  l-)Q%  SiCt  >  [,’dj'  3Av\d  f  \d  tj£.  £jij 
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fl-**  ENVIRONMENTAL  SCIENCE  AND  ENGINEERING,  INC. 

Wmt^m^rm  7333  SOUTH  ALTON  WAY«SUITE  M-l 

9mmm  W  Lm  INOUWOOO,  COLQWAOO  SO  I  1  2  •  303/74  1-0«3« 


SHEET. 
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Borehole: _  £ _  _  Well  Number: _  £94#  3734? 
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Soil  Cloiiificotion 

SOILS  LOG 

Description 

I 

1 

I 

t^i  th/  U0ye3iLf-  /COj£ 

U63fj  .  ^rtuMeS  4//t{  1 Vi  uJ?  ' 

I 

1 
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1 

H 
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■ 

,  „  .  r-t)b  oj-  tJSSim. — - __ 
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V 
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a)/  1G  r.b.  /f.f, 
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apfir 

Dill!  Site  Ceoloi(i5l 
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SNVIBONMCNTAL  SCIENCE  ANO  ENGINEERING.  INC. 
7332  SOUtH  ALTON  WAV. SUITE  W-l 
CNGLEWOOO.  COLORADO  801  »a*3O3v7*t-0«3® 


WELL  CONSTRUCTION  SUMMARY 


Borehole  1M 

Project  Name  and  Location 
Drilling  Company 

Drilling  Method(s)  1  ^  \  VL^uPCc?^ 


_ Well  _ 

?vri_  -00  eZ 
_ Driller'  V-  3gDjj 

Z' 


Borehole  Diameter 


/r3*/4  in. 


37373 


.Project  Number  ^  7°5‘;fo-^5'(l'£) 
_ Rig  Number.  MZ 


i.  to  ^2<^> 


Size(s)  and  types  of  Bit(sJ. 


Size  and  Type  PVC  . g C*-Tgc«Jc^ 

Total  Borehole  Depth 

Depth  to  Bedrock  ^73  ft. 

Depth  to  Water  Jj3  ^ fl* 

Water  Level  Determined  By  Tr;t 0 
Length  Plain  PVC  (total)  *’'£•?  ft  ft. 
Length  of  Screen  ^3/  •4  O  ft. 

Total  Length  of  Well  Casing  J&JLLh. 
PVC  Stick  Up  ^7  ft. 

Depth  to  Bottom  of  Screen  SltS‘~?  ft. 
Depth  to  Top  of  Screen 
Depth  to  Top  of  Sand  .3*3  ft. 

Depth  to  Top  of  Bentonite  ft  *  ^  ft. 

Drill  Site  Ceologist  HU*  £4 


4-3  ..ft. 

£•3  ft. 

.ft-_P..ft. 


Sampling  Method(s) 

Date/Time  Start  Drilling  10' 

Date/Time  Finish  Drilling  l/Jzbyt'l 
Date/Time  Start  Completion 
Date/Time  Cement  Protective  Casing 

Materials  Used  ?*: V  7**&tS _ J  ft&Kf r 

Plain  PVC  /.-./ft  .  , _ 

Slotted  PVC  t _ jr_ 

Bentonite  Pellets  1  10- 

Bentonite  Granular  /O^ _ 

Cement  .  1  _ 


Water  added  during  completion 

Water  added  during  drilling  _ 

Total  Gallons  of  water  added _ 

Date _ /  7 


DatelTime/Personnel  Internal  Mortar,  Cement  Pad.  and  Weep  Hole  Installed  ~f/ 


Date/Time/Personnel  Casing  Painted  -a  - 
Date/Time/Personnel  Numbers  Painted 

Materials  Used__ _ _ 

Top  of  Protective  Casing  to  Top  of  PVC 
Top  of  Protective  Casing  to  Weep  Hole 
Top  of  Protective  Casing  to  Internal  Mortar 
Top  of  Protective  Casing  to  Top  ofCement  Pad 
Top  of  Protective  Casing  to  Ground  Level  . 

Reviewed  liv  vA/PZ/PC 

Drill  Site  Geologist  _ _ 


JJMSJ.f/. 

_ 7/V/A-: 


lcorf 


J  7 


3.^  ft. 


COMMENT/NOTES 
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CXpp  TO/M'aa-o-* 40'  3,5  ' 


V 


6^r 


I 


/L'A 


1/ 


5e 


3^-"  i,cvy^  30^0  cUxu  ~  TFTz  Tj 

^ic»->\v.  I ,  ,u'^  i ^4,  a.{l 


7777T 

fuvtuw 


5-* 


aJA 


j-;o 


5\t\j5tyy  (  6tH^  ,  30^4  *5*  H  ,  tc  7  £  -V  ~ 

K  Mvo'A  V'K  vV  .  Ji^Sv  Vv-'  M.-.4 


/o-j 


4- 


XrIJl 


'12 


i^t 


/O'  *n 


i 


/cn^  *>‘/f  •  & , 

lj  uv>k  bsiA-  ,  \jzc~'*i  ,VN^vv  s4,rtw.l‘lt' 

- - - -CT-T - - - 


Drill  Site  r-^tn?lTf  iAVt^U.V. 


?f-x  ii^^rryi — zza  y 


p.yy.  ...  //r.h  ML- - 7— r 

/7  ib)  r*>  /v  T 7  *t/jt  A~t 


-V 


Borehole:, 


■NVmONMCTTAl.  SC3CNC*  ANO  CNO*#Cf  WHO,  WC. 
7U1  SOOTH  ACTON  WAY«WIT1  H-4 
CHQOWOOO,  COUMAOO  SOI  12* 303/741 -0«»« 


SHEET. 


Well  Number:. 


3?  3  73 


«NVIRONM«NTAL  SClCNCe  ANO  CNQINEIflINQ,  INC. 
7332  SOUTH  ALTON  WAY*SUIT£  M-l 
iNCLEWOOO,  COLORADO  IOI  12*303/74  1-063© 


WELL  CONSTRUCTION  SUMMARY 


Borehole  _ P  H  M  -  0 

Project  Name  and  Location  w  ^ 

Drilling  Company  Pa^Li. _ fh 

Drilling  Method(s)  -3  ^*t  ^ 

n  .  ^  y\  *  /A  ^  ✓ 


L '/ 

Borehole  Diameter  °  h  in.  _ 
1  z ttL  in.  _ 


m  oss 


7m 


Jrillar  'To  > 


.cm.  to 
_cm.  to 


PACE  1  OF  _2n 


T31 


Sstnl 


Size(s)  and  types  of  Bit(s)  tri-  oO 

Avu^  _kiz _ 

*  :»*  ^  T 

Size  and  Type  PVC  i  <c\.  HjL— 
Total  Borehole  Depth  2  ^0  ft. 

Depth  to  Bedrock  23 'f~  ft, 

Depth  to  Water  '  ^ . ft. 

Water  Level  Determined  By  v 

Length  Plain  PVC  (total)  4.1  \  ft 

Length  of  Screen  30  ‘^°\ft 

Total  Length  of  Well  Casing  3  L.^Qft 
PVC  Stick  Up  ^i>Q_ft 

Depth  to  Bottom  of  Screen  Z.3-?°ft 

Depth  to  Top  of  Screen  3.ii  ft 

Depth  to  Top  of  Sand  -Ll£9-Jt 

Depth  to  Top  of  Bentonite  ISO  ft 


Drill  Site  Geologist 


,  0U3s\at 


_ cm. 

_ cm. 

_ cm. 

iiil5siS=5' 

_ cm. 


Sampling  Methnd(s)  *  —  TOoVS  S 

Date/Time  Start  Drilling  3)lZ 
Date/Time  Finish  Drilling  ,OK^  — 

Date/Time  Start  Completion  £Li2llX  l'~L^ 
Date/Time  Cement  Protective  Casing  j/z3h? 

Materials  Used _ ^ ^  ■ 

Plain  PVC  J  -  V  6-^0 

Slotted  PVC  2~''°  t  u-rt 

Bentonite  Pellets  1  _ 

Bentonite  Granular  _ 

Cement  2.  _ 

Sand  _ IH. .  Jatifya _ 

Water  added  during  completion  _ 

Water  added  during  drilling  _ S&  ^ 

Total  Gallons  of  water  added _ So  ^oil 

Date  h bly f 


Date/Time/Personnel  Internal  Mortar.  Cement  Pad,  and  Weep  Hole  Installed 


JllOAUJIPt 


Date/Time/Personnel  Casing  Painted  3 / ■> 
Date/Time/Personnel  Numbers  Painted  2J. 

Materials  Used _ L 2-  aj-  £j- 

Top  of  Protective  Casing  to  Top  of  PVC 
Top  of  Protective  Casing  to  Weep  Hole 
Top  of  Protective  Casing  to  Internal  Mortar 
Top  of  Protective  Casing  to  Top  ofCement  Pad 
Top  of  Protective  Casing  to  Ground  Level 

Reviewed  By 

Drill  Site  Geologist  j 


±3 JM. 


e. 


0-36  ft. 

.cm. 

2,3?  ft. 

cm. 

o 

.  cm. 

?S  u. 

cm. 

a,T-  ft. 

....  cm. 

COMMENT/NOTES 


9r 


D*pth-F**t 


f  NVlfiONMI  NT  AC  SCIENCE  AND  ENGINEERING,  INC. 
»■»  »■»  7332  SOUTH  ALTON  WAY  ‘SUITE  H-l 

Imh  hmm  ENGtCWOOO.  COLORADO  80 1  1  2 *303/74 1-0839 


Borehole: 


E-P^  6-NH-Q&1 


Well  Completion 


•  NV1SONMINTAL  SCICNCI  AND  (NOINSISINa  INC 
7311  SOUTH  ALTON  WAV*  SUITE  H-l 
INQUWOOO,  COLORADO  S0 1 1 J •  303/74 1  -043* 


SHEET. 


Borehole: 


V  y  01- 1 


Well  Number:. 


S  2  l 

£  I  • 

•  7  =  w 


a  .2.2  S 

a  ££  £ 


j>  -o  J 

a  ,•  U 

O  ‘2  ~o 

*n  D  vi 


SOILS  LOG 
Description 
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0- 


'3  v'y  /°‘/£  Yz— 

(  t-sc.  c /*j-£ 
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l  A 
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^  / O  y' dL‘-  k  £  '‘ccU;  fly  ^<0^7^ 

C'cr^y  't-ois^- 

1/  S»4va»V^<  .£-/  Lj  $  C.  yrc  C<,  ^  fct/4S- 


cfc-yy  ?<~c/,  /'ife  /a  C«/yC/  IC#  c/g^j 

^  ,^y/s/'3i.i/  /  •*/£  OCC<Z  <£''1.  n,*eS ^4?/’ 


i/  / «, / y  C':^<z  ■  c*y, -5 *  Sj'-'v ^  «.ve/y3fe<:r/'<^ 


F'--'-rT-  5  r‘ '0  ''"£<-‘-£',rt-t tci~ t<  y4 /*ses  q£-  £o 

l/r?  hc/ /<,  /  ^  j4»«/r 


Di  ill  Site  Geologist 
Reviewed  By: 


f  NVTWONM«*TAV  BCtfNCI  ANO  *NOIN*t*IN<l,  INC. 
?33*  SOUTH  ALTON  WAY««UJT*  H-» 

IHaUWOOO,  COU3SAOO  50112  •  3C3/T41 -043* 


SHEET. 


Borehole:. 


— 

•  «**  2: 

i  Ji  » 

—  •  •  i 

a.  jo-0  3 

*  3  3  « 

a  *-  ♦-  oc 


OVl 


Well  Number:. 


SOILS  LOG 

Description 


/6  /Q  f(j  /6  S/3  Sc  /£}//%  C/'^r 

i  <reJlo<*j  .  Soft's*,/ ed  /ooSctl.  s^i 

j  ,  1  '  y  /  '  ’ 

kit 


/2J  it 


rk  \  iz\ 


/t >0  fic  r^Cc'&'Cj  /{/fee'/  /(J  V 
M.  5 Gtrds 


5<r 


'(.vb!^  .  ^<3  s  '*r 


Drill  Site  Geologist: 
Reviewed  Hy: 


W  5*  -  * 


■  I 


(MVtnOMMCNTAL  SCICNCC  ANO  f  MQINCCNINQ.  INC. 
7331  SOUTH  ACTON  WAV. SUIT*  H-l 
tNOLtWOOO,  COLOMAOO  SO  1 1 3  •  301/74 1  -0433 


WELL  CONSTRUCTION  SUMMARY 


PACE. 


-OF. 


Borehole 


g--MH  ofr 


.Well 


373^ 


Profect  Nome  and  Location 
Drilling  Company  ^e-n.  6»< 
Drilling  Method(s) 

Borehole  Diameter 


S^cT.  f*f  . 


nrlllgf  Htfart 


Project  Numher  ~YAS(C-  3*?  . . 

Pig  Number  r-Qr 

C't  a  Z >7 '  1 


.  - — —  — — — —  *  .  ■  ■  —.  ■  »  —  "  ■■■■III  —  »i«i  — mm*  —O  •  '  — I—  "  I—  ■—  i  |  '  ' 

>d(s)  <•«?/  itLo? }  In  6  (4o(Lq^3  S-t*-rv-t  ? 

luaCg.  i~>/ - (2-‘/  c>^>.  oast**-. _ _ _ 


4 

/T-.  In. 
_ _ in. 


.cm. 


_cm. 


Jt. 

Jt. 


.cm.  to 
.cm.  to 


-Z^L 


Jt. 


.cm. 

.cm. 


Size(s)  and  types  of  Bids)  ■  ^c,lLenO 

CY~  \  t^V'  Q^>- 


Size  and  Type  PVC  . 

Total  Borehole  Depth 
Depth  to  Bedrock 
Depth  to  Water 
Water  Level  Determined  By 
Length  Plain  PVC  (total) 
Length  of  Screen 
Total  Length  of  Well  Casing 
PVC  Stick  Up 
Depth  to  Bottom  of  Screen 
Depth  to  Top  of  Screen 
Depth  to  Top  of  Sand 
Depth  to  Top  of  Bentonite 


Drill  Site  Geologist 


Date/Time/Porsonnel 
Date/Time/Personnei 
Date/Time/Personnel 
Materials  Used _ 


1U  Sck  4o 


_ 

_Jt.  _ 

Jt. 

_ cm. 

cm. 

-Jt. 

cm. 

^°iui <ih  H 

cm. 

Zo.zP 

Jt. 

cm. 

2Ji/-lo  ft. 

cm. 

cm. 

Wo  r ,» 

cm. 

3.T? 

_ft. 

cm. 

?.l 

-ft. 

cm. 

OX 

-ft.  __ 

_ cm. 

Sampling  Method(s)  Y>j  ^ 

Date/Time  Start  Drilling  3-2-V-Sia  /  6*100 

Date/Time  Finish  Drilling  -3M--&-&/1'  i3W 
Date/Time  Start  Completion  3-  2j-»a-e ,/  i^jS 
Date/Time  Cement  Protective  Casing 

Materials  Used  V  ■ _ 

Plain  PVC  U  )  to  A.  Cc  J-X _ 

Slotted  PVC 


I O  J4  - 


Bentonite  Pellets 


Bentonite  Granular  _____ 

Cement  _ 7-  5 

Sand  _ 


a*  M 


/Z  b, 


S  . 


Water  added  during  completion 

Water  added  during  drilling  _ 

Total  Gallons  of  water  added _ 


J. 


Cb 


Co 


Date. 


Internal  Mortar.  Cement  Pad,  and  Weep  Hole  Installed 
Casing  Painted  3V  EA, 


PP  /V3q  ~bu)k,V^ 


Numbers  Painted  3/?J  ■?? 

i 


1 2.  Is 


2>o  ^  ft.n. 


Top  of  Protective  Casing  to  Top  of  PVC 
Top  of  Protective  Casing  to  Weep  Hole 
Top  of  Protective  Casing  to  Internal  Mortar 
Top  of  Protective  Casing  to  Top  ofCement  Pad 
Top  of  Protective  Casing  to  Ground  Le^el 
Reviewed  By 
Driil  Site  Geologist 


V.  »  —  IT 

w  r.. 

_ cm. 

cm. 

£ 

T*«* 

fA 

-  cm. 

2^7  f. 

cm. 

COMMENT/NOTES 


Date.  z/nJlV ... 
Date  . ijllll*. 


Soil/Rock 

T»p* 


PM  ENVIRONMENTAL  SClCNCf  ANO  CNQINCCRINO.  INC- 

PW  ^»ll%  f—  7332  SOUTH  ALTON  WAY«6UIT€  H-l 

LmWLh  enquwooo. color aoo  80112*303/741.0030 


PACE 


■NVIftONMCMTAl  SCICMCS  AMO  CNOINMMINO.  IMC. 
TJ3*  SOUTH  ALTON  WAY-SUIT*  H-l 
1NQLJEWOOO,  COLORADO  SO1 1 1 -JO  ATT  4 1-OS1S 


SHEET. 


Borehole:. 


Well  Number. 


•  -o  J 

g.  .5 u 


SOILS  LOG 

Description 


3o%cV^  ^  ^ 

,°t^c  3ll‘  kco'-3,'> 

5  t  b 


“  a*0±J**K* 

/D  ^  ^tuS<  \if&VAyVv.  ^  ^  K-Ow^VlS'VnC. 

5C  zs% cW^  t  X<v^  X  C^cyl^c 

C<^  ^  loV  51  M3  ^UaV  \>ro  la~  ,  ^  ,  U~  ^v->s 


^•W^al^  £*rru>$  (  3  S^o  cXa1-^  ^  Wa.  \>  C-O  Caa-^*_ 

'  °  1  ^  l"^~>  tst'owvv  ^  (  5tl^\  ^  tvjl&'vjvlv 


I^CO^Aa  s’ j^*5P^o' 


Diill  Site  Geologist:. 
Reviewed  By: 


y  t  j7j>  ^ 

mS 


VNVmONMCNTAU  schhci  AN©  INOINIKMNQ.  INC. 
7JJI  SOUTH  ALTON  WAT*«UIT«  H-l 
INQLIWOOO.  COU3SAOO  »Q  1  1  2  •  30STT4 1-OS»S 


SHEET..  _L-  .or _ i 


•NV1NONMCNTAL  SCISNCS  ANO  INOINintNO.  INC. 
7332  SOUTH  ALTON  WAY*SUIT*  M-l 
CNQUEWOOO,  COLORADO  SO1 12*303/741— OS3S 


Boreholes 


SHEET 


Well  Number: _ 


?  -S  ! 
-  I| 

■£  •  • 

a  mm 
*  3  3 
O  ►-  *- 


J5  -2 

I 

O  2  o 

vi  3  tn 


SOILS  LOG 
Description 


S?  S  *S  TV)  ^  ‘iVo  TVsA.i'tO  'to  ^  -4  V'V-^  CjOOsAAJL. 

vy-NNoui  v  5^ivjros^i.(i  ^  JLoos^. 


JV^A.  Wt^-ocV.  \  ^j-'VsA-  ^  OXaa*^  &  \  Vt.v^ 
(  Sit  oV  *<  \>rovAjyv  >  ^(r<A.  tLc^  . 


7t>M<.  i>£?th  - 


0> ill  Site  Geologist: 
Reviewed  By: _ 


J/4r/p^ 

LJ.  3 A  AAA 


CNVUtONMCNTAL  SCICNC*  AMO  eNOINMNINO.  INC. 
T932  SOUTH  ALTON  WAY««UtT<  H-l 
CNOU1WOOO.  COLOftAOO  *01 12  •  90  VTA  I -OS  99 


Borehole: 


PACE. 


-OF. 


Well 


.  £3MzL  37377 


Size(s)  and  types  of  Bit(s) _ 

Size  and  Type  PVC _ Y. 

Total  Borehole  Depth 
Depth  to  Bedrock. 

Depth  to  Water 

Water  Level  Determined  By 

Length  Plain  PVC  (total) 

Length  of  Screen 

Total  Length  of  Well  Casing 

PVC  Stick  Up 

Depth  to  Bottom  of  Screen 

Depth  to  Top  of  Screen 

Depth  to  Top  of  Sand 

Depth  to  Top  of  Bentonite 


'ierf/t  .oco 


_£L_£L_ft.  _ 

PrfrfAXJS  &**!**! 

ft.  _ 


ft. 

ft. 

3 <9.1°  ft. 

zz.es  ft. 

ft. 

CL £  ft. 


Sampling  Method(s)  _ s  /i*cj 

Date/Time  Start  Drilling 
Date/Time  Finish  Drilling  ytfi/r??- 
Date/Time  Start  CompIetionE^lfcSS — 
Date/Time  Cement  Protective  Casing  Aj 


Materials  Used _ 

Plain  PVC 
Slotted  PVC 

Bentonite  Pellets  _ 

Bentonite  Granular 
Cement  /°  d/>«i 


•  /O  SSCTo^t 


/o:oe> 


Water  added  during  completion 

Water  added  during  drilling  _ 

Total  Gallons  of  water  added _ 


Drill  Site  Geologist  (j  /W  _  Date _ IZiCtAl, - 

Date/Time/Personnel  Internal  Mortar.  Cement  Pad,  and  Weep  Hole  Installed  tJtficbuJZLUeslaj 


Date/Time/Personnel  Casing  Painted  T 1 1/8  7/  //g 
Date/Time/Personnel  Numbers  Painted  ^^1^7  !o7i\ 

Materials  Used  1Z  I 

Top  of  Protective  Casing  to  Top  of  PVC  & ft. 

Top  of  Protective  Casing  to  Weep  Hole  1 ft. 

Top  of  Protective  Casing  to  Internal  Mortar  (.1^?  ft. 
Top  of  Protective  Casing  to  Top  ofCcment  Pad  JL/llin. 
Top  of  Protective  Casing  to  Ground  Level  ft. 

Reviewed  By  ^ ♦. 

Drill  Site  Geologist _ 


r. 


Utsfc^! 


COMMENT/NOTES 


ENVIRONMENTAL  SCIENCE  AMO  CMOtMfCIUMQ,  INC. 
7332  SOUTH  ACTON  V*AY*6mTE  H-l 
IMQUWOOO,  CCCOAXOO  M1U*)0V741-0«M 


Borehole:. 


»  JO  Z 
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•  Z  £ 


a  jijo 

N  3  0 

a  »- 


Well  Number 


SOILS  LOG 

Description 
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D* ill  Site  Ceoioflist: 
Reviewed  Dy:  -M 


ENVIRONMENTAL  SCIENCE  AND  ENOINCEFMNQ,  INC. 
7332  SOUTH  ALTON  WAT  ♦SUITE  H— I 
CNOUWOCO.  COVOAAOO  *OI  1 2  •  303/74 1-043  • 
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eNVtUOHMSNTAL  BOUNCE  ANO  EN04NECMINQ.  iNC. 
7332  SOUTH  ALTON  WAY -SUITE  H-l 
INOUWOOO.  C0U)EA30  EOI 12*  303/741-0439 


SHEET 
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CNOUWOOO,  COCOfUOO  »©1 12*203/7A1-©«3© 
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Boreholes 
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Well  Number. 


SOILS  LOG 

Description 


Dt  ill  Site  Geologist: 
Reviewed  By: 
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Sizefs)  and  types  of  Bit(s). 
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Size  and  Type  PVC  _ 

Total  Borehole  Depth 
Depth  to  Bedrock 
Depth  to  Water 
Water  Level  Determined  By 
Length  Plain  PVC  (total) 
Length  of  Screen 
Total  Length  of  Well  Casing 
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Depth  to  Bottom  of  Screen 
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Date/Time  Cement  Protective  Casing 
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Plain  PVC 
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Drill  Site  Geologist 


Bentonite  Pellets  ?  sfvt/ttrj 
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Date/TimctPersonncl  •  Internal  Mortar.  Cement  Pad,  and  Weep  Hole  Installed £*Amsl/!L  Wahid  \lLL  \2T  £ 

Date/Time/Personncl  Casing  Painted  4  j*i jft’J  /  1 1  p*  / tf.  fhL,io  tn  _ 

Date/Time/Pcrsonnc!  Numbers  Painted  Qlifityl  Oct‘J5~  ~T Is 


Materials  Used. 
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Top  of  Protective  Casing  to  Top  ofCcmcnt  Pad 
Top  of  Protective  Casing  to  Ground  Level 
Reviewed  By 
Drill  Site  Gcolot’.isi 
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S^Topbf  Protective  Casing  to  Tup  of  PVC 
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TS#.<?f  Protective  Casing  to  Cruund  b/4l_  Vn[JLZ_ft.  _ cm.  _ _ 
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Top  of  Protective  Casing  to  Ground  Level 
Reviewed  By 
Drill  SiteCeologist 


P.M  ft. 

>■ w  a. 

i.i ‘in. 

I, ft. 

f’^n. 


cm. 

cm. 

cm. 

,cm. 

cm. 


COMMENT/NOTES 


Hate  A/  -  2 <2  ■  *<  f, 

W", 


Date 


Soil/Rock 


ENVIRONMENTAL  SCIENCE  AND  ENGINEERING.  INC. 
7332  SOUTH  ALTON  WAY»SUITE  H-l 
CNGlCWOOO,  COLORADO  BO  I  1 2  •  303/74  1 -0B30 


Borehole.* . 


Well:- 


Weil  Completion 


OescriDtior. 


iGoond  level 


J*  ] 

i.  I  *  J 


■7.  S  to?  of  VtwVo.'.W 


U,1  o'? 


■Ib.2°'  fo?  crV^  S>C'C<.4> 


I2.*1  bi'+<.\u oto 


Sollo  yA  ScA-*uLa-v. 


Drill  Site  Geologist :  jQ  -  [T /fA^> 
Reviewed  By  :  // ■ 


Date:  ...7/ 

Date:  V  •  3*  •  P  ’ 


tNV1«ONM*NTAt  KKNCI  AND  CNOINtCmNO.  INC. 
7*Si  SOUTH  ALTON  WAV*SUIT»  H-l 
INOIAWOOO,  COLOHAOO  SOI  12*  303/74  1  —0439 


SHEET. 


Borehole:. 


-5'3 


Well  Number. 


•*  *  • 

a.  -o  _£> 

•  3  3 

Q  *-  »- 


J5  “O  — = 

^  .5U 

o  2  *o 

**>  3 


SOILS  LOG 
Description 


O  2 


S/L  9M^c-c(  .  </<%  5 ?;// 

C>  7  /  '  y  y 

'  J y '/Z  L//U-  yc  7/oikj  /7.1C  yz  faZ'7/Z- 

/*<«•&;(.£  y  '' 


'X  -7 Clty^  Setn<7?  f-^c.  /<sWCo^‘,/'u  ^  <C/0(_, 

^  /6£fc  a/q  db-A-  ye/txJ-J  A  ft  sects'/' 

,,  J^Cc^  /=/°3 


"S/W-  J'//y  .5V'‘s'k=/  /0.<  <,  jna  »>i  c«^*C 

I  7(j  YP  e*/'3  hfioujsUy  sta^r  <d/*y 


-J<“'  <zj  /  pMt  /a  30%  C/ci 

&  7j  /'c-U/\  f  S^'ff'  S7fGts 

^ /e.s/  -c 


'/  <?/  C-flany-c  5  f  2*  t,  ft 


a  CC&  r<  -^, 


V  £'<?'*■ '  Cc/to’f in 


■NVIMOHMSMTAL  BCtBNCB  ANO  tMOIMttWNO,  INC. 
T333  BOOTH  AATON  WAY.BOITB  H-t 
tNOLCWOOO,  COCOBAOO  BO  111*  303/741— 04  3B 


SHEETS 


Borehole:. 


«  So 

•  J»  2 

»  Z  — 

Jt 

•r  •  • 

O.  -Q  -O 

*  3  3 

Q 


£-53 


J5  “»-3 

•q.  »U 

6  1b 

to  I  3« 


Well  Number. 


Q/3~  L  3  7^0 


SOILS  LOG 
Description 


-c  *?  r  ova* 


<^/7\  (■**<.  "/e  ./*i *?'/Z 

/0  YC9  t-;nZcLv>  6^  totvUj/\.  $//'  /// 

/  /  /  '  / 


SC  c/a^^y  y  £ S»  •?,<;<%  c/<*y 

^  y  s-rror. 

/Ti-r  S  /’  f  ^ ,  /<U//3/o{/i^_  /  <C<s^C.  S/cr^G 

'  / 


<~rJ  /£  '  cZa<~p  cc^~Z'Z t 


i?/  /<?  7  cT/tf-r 


>4  ?  <4 

>4 


/<.  vsk 


U**,  V 


V.  H/S-V 


Date:. 


CNVIMONMCNTAL  •CKNCI  ANO  «NQlN«**tNO,  INC. 
733*  SOUTH  ALTON  WAY « SUIT*  H-l 
■NOULWOOO.  COLORADO  SO  111*  303/741  -OS  39 


« 

I 

f 

1 

% 

I 

I 

32- 

I 

1 


Borehole: 


SHEET  Of  -1 

Well  Number  /Q/3  _ 3  _ 


i 

JC 


5  2 

1i 

ll 

•  • 

-a  -o 


M 

£ 


a 

E 

a 

%ct 


j*  U 
3  vi 


SOILS  LOG 

Description 


I 

I 

1 


L 


IS 

( 


V 


3^ 


i 

% 

/ 

5* 


V 

VC 


;> 

z. 


/£ 


I 


/7 


£ 


/? 


^3/ 


//, 


5* 


S^r 


1Z 


°>  2 


V 

TS 


/  'V 


«=  S’ 


,/7<5  3  ^ 


2?/ 


7  2. 


7</ 


75 


?<r 


&>p 


t/<r{  <s»«//'Ca  /o'-jiu.  .5  J  uc/i.w,'*6 
.■  S .  .  .  _ _  //iWVl;  -  / 


/‘ao'-Sj 

^cC7e  <&o,/  /*'  C.O^^> 

£*<=s/s&cJ^.  /777o^P-Gfp / 

9^  l£h~}i‘asi  «.  •"»  C  s  /'jy  Jr  '  K 


/*r*% 


?S 


Drill  Site  fienlngUt:  ■ 

Reviewed  Hy:  (.^-,i. 


Date:  H  /ll  --?« 


Date: 


CN VIRONMCNTAL  ftCIfNCI  ANO  ENQJNf *«»NO.  INC. 
7332  SOUTH  ALTON  WAVSUlTJ  H-l 
CNQliWOOO,  COlORAOO  «0i  12*  303J741-O43* 


WELL  CONSTRUCTION  SUMMARY 


Borehole  _  & °~^  x~ 
Project  Name  and  Location  ~*?*‘"<  A_. 
Drilling  Company 

Drilling  Method(s)  _ /4-U.<5g^2- 

_ Hoc-e.  'to  ~r."b  uV 

Borehole  Diameter  _Gk_Jn.  _ 


mol 


-S 


S.S-eTv' .  n— 


rU-<3  U)  I 


_ Driller  ]2£±J. 

Ko/S  Stij-nsM 


Project  Nnmher  Ifejt 3C* 
_ Rig  Number  .  j>Zigl 


.cm.  to 
.cm.  to 


Size(s)  and  types  of  Bit(S). 
_ 17-  (ob\ 


Size  and  Type  PVC  ^  *c-h-  4° 

Total  Borehole  Depth  4  .  It.  . 

Depth  to  Bedrock  I  ft.  . 

Depth  to  Water  l*?.*??-  ft.  _ 

Water  Level  Determined  By 
Length  Plain  PVC  (total)  ?S>^>'l.ft. 

Length  of  Screen  +  t-f  ft. 

Total  Length  of  Well  Casing  ft. 

PVC  Stick  Up  ft. 

Depth  to  Bottom  of  Screen  47-0  ^  ft. 
Depth  to  Top  of  Screen  /6 *  ft. 

Depth  to  Top  of  Sand  <7-°  .  ft. 

Depth  to  Top  of  Bentonite  JLl^  -ft. 


Sampling  MethndN)  j\o<*  $***+ j*j 

Date/Time  Start  Drilling  ijuj-ilL  l07-  0 _ 

Date/Time  Finish  Drilling  j  **(..*? _ _ 

Date/Time  Start  Completion  — 

Date/Time  Cement  Protective  Casing ?^!?£.|8y £5?** 

Materials  Used  to.-^V.  c^< A  ^ 

Plain  PVC  toft  <ur4>.MS _ 

Slotted  PVC  GtA  gc^**t* _ ■ 

Bentonite  Pellets  2.  - 

Bentonite  Granular  f  A- _ _ _ _ 


Bentonite  Granular 
Cement  _ 3 


Water  added  during  completion  d-LL£ 
Water  added  during  drilling  ^~p 

Total  Gallons  of  water  added 


Drill  Site  Geologist  L j _ 

Date/Time/Personnel  Internal  Mortar,  Cement  Pad,  and  V 
Date/Time/Personnel  Casing  Painted 
Date/Time/Personne!  Numbers  Painted  jj  <•  I? if 

Materials  Used _ '*'gr  ?  \)*^  . 

Top  of  Protective  Casing  to  Top  of  PVC  On,4  ft 

Top  of  Protective  Casing  to  Weep  Hole  ft. 

Top  of  Protective  Casing  to  Internal  Mortar  _L_£L_ft. 

Top  of  Protective  Casing  to  Top  ofCement  Pad  \-~T^  ft. 
Top  of  Protective  Casing  to  Ground  L  o/w  ft- 

Reviewed  By  _ 


44/?? 


LI  i,  ~.-w  :  *jA/^  ^  *  B*~ '< 

Internal  Mortar,  Cement  Pad,  and  Weep  Hole  Installed  f_^_iLcg  ^ 

Caains  Painted  ^IiIyY  S~<C  _ 


COMMENT/NOTES 


Soil/ Rock 
Typt 
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WELL  CONSTRUCTION  SUMMARY 


Rnr.hnl.  £SX  f\  ^ 

Well 

f  yf/f  *373  F3. 

Proiect  Name  and  Location  }^ **'/*  f ft** 

Project  Numher  />»0.o>V.r<9 

Drilling  Company  bv/**  Driller 

Oay*.  Jifryt't 

Rio  Nnrpher  rVJV^rWX 

Drillina  Methodfsl  Zo+ff~ 

~  '  '  I 

Borehole  Diameter  /R In.  cm. 

ft. 

cm.  to  ft.  cm 

in.  cm. 

ft. 

cm.  to  ft.  ...  cm. 

Size(s)  and  types  of  Bit(s)_ 


Size  and  Type  PVC 


OM 


A*r_ 


Sampling  Method(s) 

Date/Time  Start  Drilling  >A,  . r. 


Total  Borehole  Depth 
Depth  to  Bedrock 
Depth  to  Water 
Water  Level  Determined  By 
Length  Plain  PVC  (total) 
Length  of  Screen 
Total  Length  of  Well  Casing 
PVC  Stick  Up 
Depth  to  Bottom  of  Screen 
Depth  to  Top  of  Screen 
Depth  to  Top  of  Sand 
Depth  to  Top  of  Bentonite 


r*  ft. 


-37-.  Jt. 


.cm. 

.cm. 


Date/Time  Finish  Drilling 
Date/Time  Start  Completion 


Date/Time  Cement  Protective  Casing 
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Water  added  during  completion 

Water  added  during  drilling  _ 

Total  Gallons  of  water  added _ _ 
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Casing  Painted  O  V ' / &  S'  /  f  *7 _ /  */ .’  t?o  zzHL  . 
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Materials  Used,  C-Zt-fe  Vi  C-e/n*. 
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Top  of  Protective  Casing  to  Top  of  PVC 
Top  of  Protective  Casing  to  Weep  Hole 
Top  of  Protective  Casing  to  Internal  Mortar 
l  op  of  Protective  Casing  to  Top  ofCcmcnt  Pad 
Top  of  Protective  Casing  to  Ground  Level 
Reviewed  By  . 
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WELL  CONSTRUCTION  SUMMARY 


Borehole  _ _ ! _ Well  _  37319 _ 

Project  Name  and  Location  '/ jpt&Lll  U),  tfF  ^.Project  Number  Q^.\0 

Drilling  Company.  _ Driller  -t>A t)(3  _ Rig  Number  B  ^S"7 

Drilling Method(s)  /fi OHJfnj  _ 


Borehole  Diameter  A  'At 


jn. 

jn. 


.cm.  f).  0  ft. 


.cm, 


_ft. 


.cm.  to  1  ft. 

.cm.  to  _ ft. 


.cm. 

.cm. 


Size(s)  and  types  of  Bit(s) 

stou-av  rtev\  A.wufA. _ 

Size  and  Type  PVC  H"  HO 


Sampling  Method(s)  A S  Ah£ >*1  >..V 

Date/Time  Start  Drilling  j  ^3 <70 _ 


Depth  to  Bedrock 

Depth  to  Water 

Water  Level  Determined  By 

Length  Plain  PVC  (tota!) 

Length  of  Screen 

Total  Length  of  Well  Casing 

PVC  Stick  Up 

Depth  to  Bottom  of  Screen 

Depth  to  Top  of  Screen 

Depth  to  Top  of  Sand 

Depth  to  Top  of  Bentonite 


-rr 

cm. 

Date/Time  Start  Completion  £.1**0. 

SH-0  rt 

cm. 

Date/Time  Cement  Protective  Casing  !  1\M. 

^S.O  ft 

....  _ cm. 
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Plain  PVC  n  -  JO  '  <GCno  *JS 

1* T.7Sft. 

cm. 

Slotted  PVC  lO’_A.*lr>\- 

S' 

/*• n  ft. 

cm. 

Bentonite  Pellets  _ 

-3^7  ft. 

cm. 

Bentonite  Granular  ZD&  fb- 

/.  7  ft. 

cm. 

Cement  (ft  ) 

cm. 

Sand  /3-AX-iT  £3 PJ-S 

U -06  ft. 

cm. 

Water  added  during  completion  _ 

I-S  Am  l. 

/•a-^  ft. 

cm. 

Water  added  during  drilling 

J-1-S 

y-s  ft. 

cm. 

Total  Gallons  of  water  added 

Drill  Site  Geologist  stS. 


*? 


Date. 


Date/Time/Personnel 
Date/Time/ Personnel 
Date/Time/Personnel 
Materials  Used _ 


Internal  Mortar,  Cement  Pad.  and  Weep  Hole  Installed 

Casing  Painted  _ 

Numbers  Painted  _ 


Top  of  Protective  Casing  to  Top  of  PVC  ft. 

Top  of  Protective  Casing  to  Weep  Hole  hjLi _ ft. 

Top  of  Protective  Casing  to  Internal  Mortar  b'tf  ft. 

.  Top  of  Protective  Casing  to  Top  ofCement  Pad  USLa. 
Top  of  Protective  Casing  to  Ground  Level  £<0  0  ft 
Reviewed  By  \jsQ-ASfii' 


Drill  Site  Geologist 


.cm. 

.cm. 

.cm. 

.cm. 

.cm. 


COMMENT/NOTES 
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Date. 
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SOILS  LOG 

Description 


ft  *  U 

O  "2  O 

«i  Do 


rf/CC}-}  /j-f/uJli* 


- -  —  - -  ,T _ _ 

fO^A  -W  Jjzk  test,  Mh-jJJps/j  /hCrj-f 

/fi/ui/iu**.  j 


<rs/c«-  c/?4ujrt  ,cijX±5Z</  CjM-jlx  be- 1 


Di  ill  Site  Geologist: 
Reviewed  By: _ 


:bc 


Borehole- 


733*  SOUTH  ACTON  WAY-SUlTE  M-* 
CNGCEWOOO.  COLOBADO  80112*  30  3/74  1  -0830 


SHKtT 


Well  Number  ~3>~13G| 


SOILS  LOG 

Description 


'i-  ^  I  id  &  vj  I  V/y  A&n 

)  the. J<  p)Hrtf  u-f  / iw/ ■}-/  /} //uS/ud. 


Cc/ce  /lAi-ts  ~/o  /Chd  $7y  Cvuo-ik 
l>bLt  cl*v  I  ° 


3  A  i'll  i/  f  7*'7co-Hj  5£>l*S 


£  ,  c/v<f£v  d**.J t  (/cr/.cJ»/t  ,, 

I  fx^j  j  /”£ Jxhfr  flrcti/  /J //u o, «  >~- 


ESE 


Borehole:, 


tNVIHUNMtN  I  AL  o^iertce  Mnu  Crauli'>«tn>i«M,  M«| 
7332  SOUTH  ALTON  WAY-SUITE  M-t 
6NOUWOOO,  COlOflAOO  80112*303/741-0830 


SHEET. 


Well  Number:. 


•  *0-2 
Q.  **  L-l 

o  2  O 

/>  Z>  «-o 


SOILS  LOG 

Description 


6/&j£y  £Aut]>  f  /o /pc/iiy  \j£  -4'j  /  & yfi 5/c,  Cju&l\ 

l?!2. -a  )  t  J^Cos £ '  ritcrf^  /A  ifuiltuti*. 


j  f-y  /Cij/ZS/j/  Lj  jgiA  b£>7 


Ax<ntl  f  Mcrff  fy/lujJ> 


/{JO  ££COiJ£-£'y 


Diill  Site  Geologist: 
Reviewed  By: _ 


/2/2Z/2 


|—  f“ 

coc 


Borehole:. 


ENVIRONMENTAL  SCIENCE  AMO  ENGINEERING.  INC. 
733J  SOUTH  ALTON  WAVSUITE  M-l 
ENOLEWOOO,  COLORADO  BO  1  1  2  •  30377  A  1  -Ofl 30 


SHEET 


Well  Number: 


*.  •  o 

•  M  t 

•?  u 


SOILS  LOG 

Description 


t?  -  3P  |  jjecchf  p'-ru  sj  /0<-i£  Jf/</  Cicc^L  p/£ 

X'1  j  nc*yp)/f:P)  mcrrt 


5W;  St .  >0j£  L-f.  yusiL  Ae^ 

(lC^  'O/f'"*  ^  ,  t-CC*)6  j  /wcij/ 


<aS  A*  ri  *5  tf 


f  Ve  iX>ci~ 


Diill  Site  Geologist: 
Reviewed  By: _ 


Tub#  Numbtr 
Tub#  Inftrvol 


■T  ~*  sn«4ii*v«.  »»nw  . . 

’  s"  7332  SOUTH  ALTON  WAV  •SUITE  M— I 

*•  rnmmm  ENCUWOOO,  COLORADO  80  1  1 2  •  303/74  1  -083Q 


Borehole:. 


Well  Number:. 


SOILS  LOG 

Description 


OC  I  lO 


o 

I  3  in 


-  £e,eA  y// 

jHCiH-uAir  iHt££*K£  ~~to  </TZZY777~  '  “ 

7»  W/Vtf’  7»^t‘  /Jr-  2/,  <s 


j)PQtS  £j£4cfi£.i 

SIC lOc\ 


fCCAll9  ■£***<1' r>H-<3  f  tdcj£  '//’</  <j  u^l  fe/y 

>fi 5"/t/  J  3‘3'H  <j*'ep/-6  tf AL//o(l/>lt*~- 1 

2 


3P 

I  /CO 


rUO 


.  ^cc^u/ ^Ai*W  <r-^\  f£utz  y/V  c<uy>U  />&\  J !c>t y»»?t 

oC  f  rl  /fai/ju.  ^ 


<Jt jy.-r  /5r-  ><£  tie  war*!  AT  -i'-i-tf  ’ _ _ _ 

io)A  ■ 


Drill  Site  Geologist:. 
Reviewed  By: _ 


s 


invwonuintai  »CI«NCI  >no  INOINIIKINO.  I*C. 
T*3a  60UTW  ALTON  WAy«IU:tl  W-l 

iMJUwoao,  colohaoo  aot  ix*aoo/74i-o«a« 


WELL  CONSTRUCTION  SUMMARY 


m.. 


'  Borehole  _  <Q  _ _ 

''Project  Name  and  Location  Z/VA 


_ Well 

It4'  O  7/i 


>73  7 $ 


nulling Method(«)  Al^z"  Oj_ 

_ 

{iorahola  Diameter  \2  /r.  |n 


AoVA2r  Z 


H*  Siw{»)  and  type*  of  Bids!  *8"  Q  £>-  c?„A-s  A,  A 


Sl&it  nd  Type  PVC 


H  ^  •  7ptal  Borehole  Depth  44-  3&  ft 

k.  Sipth  to  Bedrock  44  SZP  n 

||  jk-.  Depth  to  Water  2  51 8  Oft 

V-^i  Water  Level  Determined  By 
gj  v/^acgth  Plain  PVC  (total)  T. 

H  V  /.pjjOgth  of  Screen  24.  a  7  ft 

.Total  Length  of  Well  Casing  AL^JsSv 
|  ■  ^VCStick  Ur  AfeO  f, 

fc.  Depth  to  Bottom  of  Screen  44.  $(g  ft 

|  jp-  Depth  to  Top  of  Screen  Jft  Z9  ft 

§•  Depth  to  Top  of  Sand  /z.eS’.u 

i  Depth  to  Top  of  Bentonite  C°  ft 

f'^SiriU  Site  Geologist  3* 


2 S'.  SO  ft  _ cr 

<v  A  //V?< 

mL,  £ p  „ 

~±J  ft.  _ cn 

J£:,$k ft.  _ cn 

-/jfo°..ft.  _ cn 


_ Project  Number  /7o!>  3,  Q7S- ^2 

- Rig  Number  J~-  7~tf  -  £>  O 

- OjUlA.  <  i/cc>^  <,c~,  p  M _ _ 

-cm.  to  44.  9<d  ’  f ♦  Jm 

-cm.  to  - ft. _ cm. 


Date/Time  Start  Drilling  ,2//4/#7  /4ZS~ 

Date/Time  Finish  Drilling  lAjLz2j£_Z_  ££2& 
Date/Time  Start  Completion  /*■  //C./S7  n  9o  2_ 
Date/Time  Cement  Protective  Casing  tSJlzJ/2-L,  o84<T 
Materials  Used  S‘  r°  ^  f*'****'-* 

Plain  PVC  /J-89  ' _ _ 

Slotted  PVC  2.6- 67  ' _ ___ _ 

Bentonite  Pellets  3Q<?«/  %“  Zr 

'  Bentonite  Granular  ^5  /5<rw  ( SO  '  ) _ 

Cement  -3  Ims  C/cc  ?^  7T/^  27 
Sand  2Q A  be*',  /azo.7)  /Z-20  £SSjT 


Sand  20/4  7*:o7)  ^-2o  OSSJT 

Water  added  during  completion  — -  7S  <?<?  / 

Water  added  during  drilling  _ v2.?  / 

Total  Gallons  of  water  added _ /OO  &£>  / 


'2->  7- 


f’  Uk  1  T-W-5 to 

£  Date/Time/Personnel  Inturnal  Mortar.  Cement  Pad.  and  Weep  Hole  Installed  ?1 '»//  /Qoa  P3  /Rp> 


i  Date/Time/Personnel  Casing  Painted 
.£  DfU/Time/Personnel  Numbers  Painted 

t  fc^tterials  U»ed - lA 


>.  Top  of  Protective  Casing  to  Weep  Hole 

/3i 

.ft. 

r  m 

tfiJQ?  of  Protective  Casing  to  Internal  Mortar 

13  f 

_ft. 

cm 

®^T0P  of  Protective  Casing  to  Top  ofCensent  Pad 

/  7  *-• 

_ft. 

r  m 

r  Tfi?  of  Protective  Casing  to  Ground  Lyyl  Z' 

U2L 

.a.  _ 

cm. 

3-ti-e»A / hi;Aj  j  5*1 
COMMENT/NOTES 


- 

&L 


Reviewed  By  _^2L 
Drill  Site  Ceologist 


Data  ~>lL 
Date _ 


late:. 


Reviewed  By:. 


n.*».  •4''-  'D/,-0*- 


t3e  r~/o»\.  &"  pro 

7op  0/  d*r>^o> 

/rc.  Jr  K  c&j  : 

;  600' 

3$^ 

*  \  v.V  ■'%*?* 

•‘  •  f .  , 

'.  i\ 

«  ■  '  -  . 

■■t 

7c pe/  sore/: 

/Z-BS' 

Top  0/  so'*"* ". 

/&• ■  z3  ' 

.->■  4 

yJ&tid 

1 

44 -TO  ' 

‘ 

TOC**  TV  TvC) 

^4.  SC.' 

Drill  Sile  Ceolnyist : 
Reviewed  By : 


Dmi  one  ideologist 


■■*■  tT^  ■""*  ENVIRONMENTAL  SCIENCE  AND  ENGINEERING.  INC. 
fmm  fmm  7332  SOUTH  ALTON  way-SUITE  H-l 

Ln  Bm  ENGlEWOOO.  COLORADO  601  12*  303/74  1  >0630 


SHEET 


4 — OF 


(b 


Borehole:  2ll£j2£Zi  ^  '/*•  73&  Well  Nlumher:  3*7.3 


Dull  Site 

R<H*iplVPfl 


Geoloi;i 

Rv 


D.ite: 


'2 _ 

Date:  '/''//? 


T'  ■  i  nms 


ENVIflONWCNTAL  SCIENCE  AND  ENQINEEHINO.  INC. 
7332  SOUTH  ALTON  WAY* SUITE  H-* 

ENOIEWOOO,  COLORADO  80112*  303/74  1  -0839 


SHEET  Z.  OF 


Borehole:. 


Well  Number:  3"13C1-^> 


SOILS  LOG 

Description 


7  -i  ®S 


^  AS 


~^yT  7//  ff-6  '  y^aos/y  jsceCccf  jrr^c'z,  So-Zo'/i,  s*i  set - 

^  I  ^''se  Jp<~/c/,  /or*  y/3  ,  c/4 

•  I  ,  See*'  >  '1C'*  -/j/ai  t  yn,,}/  #s/e.  s.  u si 

o  Ml-  cMyty  /.Ms ,  sc-ZO%  r.My  ,  ~J^Zl  ]“/! 

Set^e/ ,  SO  ysZ  s/3  2>rs)  ,  S’lc/f/ce/  ^  /  y0  ZOj; 

/cyst-  7y  3  j  *■%  s'«Se  sis  si ,  /oat  ,  y.  s/.  yj/rs 


s>1&*  s  /■ 


-  S/us/ L>  /*\  - 


r>  -.  ■■• . .  J  r?... 


-4/  //-d 


f  O J  <7 <*)£<*'/  f 


Diiii  Site  Geologist:  m  if  .<*  \/^<»  ■ 


Date-  i  )  1 ! 


ENVIRONMENT  At  SCIENCE  AND  ENGINEERING.  INC. 
7332  SOUTH  ALTON  WAV-SUITE  H-» 

ENOLEWOOO.  COLORADO  BO  1  1  3  •  303/74  I  -0030 


SH  KKT 


1 _ UK, _ £?_ 


Borchale:. 


£>/>/  M  T?  v 


Well  Number:  '^~13c|^ 


a 

« 

a 


e  ; 

3  •» 

Z  .S 

_a  S3 
3  O 


6 

3 

z 


SOILS  LOG 

Description 


/Z. 


'3  H 


A 


-O 


'6. 


///? 


X 

N 


20 


\ 

o 


1-0 


X 

r\ 


Z  4 


_z. 


\ 

N 


X 

A 


A/  /Z-O'j  C  /<3  y  <•  y  //i,  c/Ay  ;ryei'(’CiS( J  /o 

ZC-Z°y°  ,  so  f/Z  S’ /4 1  yf/Zoiu/iA  Ar  S)  ' 

ft,  s  /  fj/<$  ,  s to/'s/  o//o V/VW, 


Ss 


VL 


ilc 


<£/- 


///  /j'-  2 


J.V  / ’/  •/ 


r  A  /  ,  -  3<3  1/r  ✓  //(  /r  /-  /  . 

<i£>  y/c?  S'/  ?  ,  ys//cs,}A  6s  A 
A  /^>/o$  "ICjs/  **//{,  S'Cs  .**  • 


/* 


■7  '  . 


•  2  c  /*  /??  set 

so  //?  Z  /*- 

,'SS,  5  ,  ,  . 


Ay/./  y 
;  /  .  <// 


V  z<y^c/ , 


2 ^  ✓  y 


''‘A  i  '  fc  tr  (},c:^ec/ 


/4-.-.S/, 

IS  S  ,  c  * ,  . 


6  f  *\ 


'sc  s'  c 


1 


.Z. 


V 


ENVIRONMENTAL  SCIENCE  ANO  ENGINEERING,  INC. 
7332  SOUTH  ALTON  WAY-SUITE  H-l 
ENGLEWOOD,  COLORAOO  801  12*303/741-0030 


Borehole:, 


£  IS 
•  2  £ 


a  -o  _a 

<o  3  3 

O  *- 1- 


tjd 


Well  Number:. 


SOILS  LOG 

Description 


/\Zq  £?sco  sf  r  -/ 


/]*  za.oj  s>rc-c/.  SA'uf,  2.0-30%  coarse 

^  eef  ,  £os~-t-  r /~  f  is.  coarfc  ^sa/stS^ 

Jo-trcordeJ,  SC  <£/<?,  //■  yr//.  /as a, 

/COS4.  t  S>Osi  -p/<,S,  Stos}  /•  sf  //  o‘  St  V  ri  . 


/i  /  Z / .  £.  ,  ytsrcf.  car,  rs  C  yro/r  rc/ ;  ■£>"»  yC  S<i/’c/s  ~ 


A  **  2.2*2  '  ✓  sn  &  r-y<2  rt  /  C  /*K  yf  >  /£  -  ZLO  */a  S  /  /  /■  ^ 

/(?//%  S' /  3  brjtOSK  l  So  /  / ,  s/-  r i  ret  p /a S 

,r>a  /'s>  /  '>//(,'  S'  *  s'  - 


A  ^  ~  Z  o  *  C  A  y  r  y  S ^ '  * / 5  t  so-  ±C  s6  y-  y ^ 

'C  y/:  s y  / ,  yv  / / .  b'  S,  ,'rrsr,  s/  ,j/as 
s'  t  o  t  5  /  .)  //o'  iS/  iS  /VI  . 


ENVIRONMENTAL  SCIENCE  AND  ENGINEERING.  INC. 
7332  SOUTH  ALTON  WAY-SUITE  H-l 
ENGLEWOOD,  COLORAQO  80112*  303/74  1  -0030 


iHKF.T  -S  OF  fc> 


Borehole:. 


’’S3 


Well  Number: 


SOILS  LOG 

Description 


Kj 

o< 

N 

/.a 

SM  A'  240' j  J ,//y  s*o</,  sdoLya  S'//, 

y^//.  />/-n  t  /aaS<.j  s>o*  f>,o's/  e,  /Stss/vAt . 


INI 


fcoco  se  r  kj 


fJ 

(A 

0,  /-b 


^  ^  2S.S  j  /JoO  s  /y  y/'^Aec/  -*V?  >-\e/s  t  /p*-ec/  /n 

/£>-2G'S*  CO^sS*  ,  yO-Zo'/Z  *./■  ,  S*s~t 
V"  coc.si  i  f  S£>  y-AZ  S'/'t-  y  <■//  /j^j>.  /oast, 

t*'  *  /  .  <?//*■ '  v  fts /*\  .  Sq/iff-a  /ft/  a  A  2S-& 

\A/*,J*r  <2,  Z.  S'-  6  ' 


A/  Z6.3  '  cMy'y  st//s,  z&  -  cS*y,  ya  ?A>  S' /3 

/rs).  So//,  //  s>/aSl  S"/v  /•  */  /  cc/  0 //iy  y  >  urA  . 


K  fOo  vrr 


* ' cM>/ •  (***>< 

'0  ’  “  s  /  3  2>ro>  tr  J  ,  yr  . 

...  “'/  J/'fJ  ,  J/  ,/V«5  ,  st/cyL,,/ 

t? //is  S'  V  »i  . 


n/  b  ; 

yCV?  /V  /'T/l 


OC<L  /+7* 


st/sA  CaSOs  .  'ey*  7/3  y. 


S/’ 

/V  2/Z'j  sacs/./ 
.<$**/■ — »*£*■«*  *’  S<? 

>4 

/■'  so/}  />i  to  ~i /  o,  »  fc/ 

V> 

s'c  r.'e  ,  ./>/»! 

At  2  9  $  frec/osi  ■ 

>  f  /;  r  J  i/  >  \  J*  r  *./ 


, ,  ■  /■>  /*  5  S^4v.tA'(/  si  / /is  1/ 1  iSt*,  , 


Diill  Site  Geologist: 
Reviewed  Bv:_c2 


ENVIRONMENTAL  SCIENCE  AND  ENGINEERING,  INC. 
7332  SOUTH  ALTON  WAY-SUITE  M-l 
ENGLEWOOO.  COLORAOO  80112- 303/74  1  >0830 


SHEET  <g.  OF _ Ci- 


Rnrphnle;  S' 3 _  Well  Numher: 


environmental  science  ano  ENOINEERINO.  INC. 
7333  SOUTH  ALTON  WAY*SUITE  M-l 
ENOLEWOOO,  COLORADO  *0  1  1  3  •  303/74  1  -OS39 


WELL  CONSTRUCTION  SUMMARY 


PACE 


A 


.OF. 


Borehole 


fir 


.Well  3~75^7 


Project  Name  and  Location  T)*?su3cI 


Drilling  Method(s) 


_ _ Driller  ‘Q‘We--Tctv\3ie. 

ilia  Number.  ^  ! 

1  (WsjCV  . 

1 

,  7  */  ”Din. 

cm.  O  ft. 

cm.  to  -3A.0  ft  cm. 

nh  05  in. 

. cm.  0)  ft. 

.cm.  to  3>h.O  ft.  cm. 

Borehole  Diameter 
AjU* "£> 

Size(s)  and  types  of  Bit(s)_ 


Size  and  Type  PVC  _ J. 

Total  Borehole  Depth 
Depth  to  Bedrock 
Depth  to  Water 
Water  Level  Determined  B; 
Length  Plain  PVC  (total) 
Length  of  Screen 
Total  Length  of  Well  Casin; 
PVC  Stick  Up 
Depth  to  Bottom  of  Screen 
Depth  to  Top  of  Screen 
Depth  to  Top  of  Sand 
Depth  to  Top  of  Bentonite 


"g^u-  ho 

3^.0  ft. 

cm. 

~a*?3w 

.cm. 

-  9  . ft.  . . . 

cm. 

Sc,vMole-  s<Av.v-e,V 

tOVN 

10. 1  ft. 

cm. 

2lo.  8  ft. 

cm. 

36.9  ft. 

cm. 

)  7  ft. 

cm. 

3S.Zft. 

cm. 

% .  v  „ 

cm. 

7.1  ft. 

cm. 

30  ^ 

_ cm. 

Sampling  Method(s).  unve.-K'-ig- 

Date/Time  Start  Drilling  ^/zz. 


Date/Time  Finish  Drilling  /  V0Z. 


Date/Time  Start  Completion  lilL. ® 


Date/Time  Cement  Protective  Casing  7/z3 
Materials  Used _ 


.yfas~ 


Plain  PVC  1  XJ0 


Slotted  PVC  /  *3  '  ,  2-X/O  ' 


Bentonite  Pellets 


/  /v  b^c\se,-fj 


Bentonite  Granular  _ 

Cement  X  ?¥* r  . 

Sand  .  more. 

1  rfC  V^c/v- :  h 

Water  added  during  completion  \l/ _ 

Water  added  during  drilling  -¥^9%  reAioi^A 

Total  Gallons  of  water  added  0  _ 


Drill  Site  Geologist 


Date. 


Casing  Painted  <D  Go  C>3 
Numbers  Painted  pc>  /& 


Date/Time/Personncl 
Date/Time/Personnel 
Date/Time/Personnel 
Materials  Used 
Top  of  Protective  Casing  to  Top  of  PVC 
Top  of  Protective  Casing  to  Weep  Hole 
Top  of  Protective  Casing  to  Internal  Mortar 
Top  of  Protective  Casing  to  Top  ofCenient  Pad 
Top  of  Protective  Casing  to  Ground  Level 
Reviewed  By 
Drill  Site  Geologist 


Internal  Mortar.  Cement  Pad,  and  Weep  Hole  Installed 

isr 


r/n/17 

IZUI  fgg  q)7~t/ 

TgB  IKhl 


-±u-r 

/J7- 

_u. _ 

.ft. 

cm. 

_  cm. 

/.!$ 

jt. 

_  cm. 

'M 

.n. 

cm. 

.ft  /  _ 

_ cm. 

COMMENT/NOTES 


PACE  l  OP 


tNV'MONMCKtAL  iCIfNCI  A  NO  fNCJN«*N*NO.  INO. 

T332  SOUTWACTONWAt-flUltl  W“*  _ 

KNQUWOOO.  COvOAAOO  •Onj00^?4»-0«3« 


,  t?  \J  WELL  CONSTRUCTION  SUMMARY 

i  r  & 


Borehole 


h/ 


.Well 


nm 


Project  Name  and  Location _ 

Drilling  Company  Ua. 

Drilling  Method(a)  _ 


m/A)  ...  —  . 

_ Driller _ £L  & cclU^. 


r^o'fafy  -  *«***•<=/ 


.Project  NumberZJSC*  15&£UL  ? 
_ Rig  NumbarjzStr/ 


Borehole  Diameter  In. 

£¥i . in. 


.cm. 

.cm. 


s£L 


VO_ 


JL 

JL 


.cm.  to 
.cm.  to 


_ ft 


j:m. 


JL 


.cm. 


Slze/j)  and  types  of  3it(s) _ 2  "  faltufa-  Sampling  Methodfs) - 


S'ze  and  Type  PVC  V*'  5lAjV-  WO 


Date/Time  Start  Drilling  OJL£*Z. 

Dale/Time  Finish  Drilling  'A.  3. _ Ql  0L 


Total  Borehole  Depth 
Depth  to  Bedrock 
Depth  to  Water 
Water  Level  Determined  By 
Length  Plain  PVC  (total) 
y  Length  of  Screen 
Total  Length  of  Well  Casing 
PVC  Stick  Up 


ygVfr-ft  _ 
-ZSLjl  _ 

T  ft.  _ 

,  an  t 


.cm. 

.cm. 

.cm. 


S.  ft,  _ 

^7?  ft. 

_xrjL_n.  _ 

Depth  to  Bottom  of  Screen 
Depth  to  Top  of  Screen  t[Q.(*L>ft.  _ 

Depth  to  Top  of  Sand  _3l3__f£^_ 

Depth  to  Top  of  Bentonite  JSLjl  - 


.cm. 

_cm. 

_cm. 

_cm. 

_cm. 

.cm. 

.cm. 

_cm. 


Date/Time  Start  Completion  2  _ * 

Date/Tima  Cement  Protective  Casing  *^'2*  ?• _ 

Materials  Used _ _ ! _ 
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Ceologist: _ Z 
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iLA 


Ruvinwpd  Bv: 


Cy^xi/P>  Pyltd 


pate:_.  y?/f/ 


n^tp- 


UiUxy 
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I 

s 

{ 
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(NV»ONU(NT«t  HCirNC*  *HO  l M(ltN<(***0.  I**c. 

T33J  r,OU!H  WAV'SUtfK  M-l 

INOLtwOCO.  C0!.0»*00  lOI  ilOOJ/M 


PACT.  Z-  OF  ^ 


WF.LL  CONSTRUCTION  SUMMARY 


Dorehole 


E~C7 -f\ 


Project  Name  and  Location  YosEr*  rTE £ li 

Drilling  Company  Yty  Ai  Yx>t _ Driller.  JLsxt 

Drilling  Method(s)  .  Ao  £££ - 


.Well  . 

mb 


373S-T 


.Project  Number. 


tmn 


_Rlg  Number 


Borehole  Diameter 


/2_X 


y  In. 
in. 


.cm. 

.cm. 


_ft. 

_rt. 


.cm.  to 
.cm.  to 


ST/J?  ft. 
_ _ ft. 


.cm. 

.cm. 


k 


1 


Si7e(s)  and  types  of  Flit(s) 

Si7e  end  Type  PVC 

y"  .a  to 

s/>r~ 

Total  Borehole  Depth 

*7.3?  rt. 

cm. 

Depth  to  Bedrock 

57  ft. 

_ cm. 

Depth  to  Water 

J7. 

_ cm. 

Water  Level  Determined  By 

/ES 

Length  Plain  PVC  (total) 

...ft. 

cm. 

Length  of  Screen 

ft. 

cm. 

Total  Length  of  Well  Cosing 

^.O?  f!. 

cm. 

PVC  Stick  Up 

/.7  rt. 

cm. 

Depth  to  Bottom  of  Screen 

r/.3?  n. 

cm. 

Depth  to  Top  of  Screen 

r, 

cm. 

Depth  to  Top  of  Sand 

•2y.o  ft. 

cm. 

Depth  to  Top  of  Bontonite 

/r-°  n. 

cm. 

Drill  Site  Ceoloci.it  /iSfc 

Sampling  Mpthnd(s)  CA>ojrtm*+*l - S/a 

Dato/Timo  Start  Drilling  vAY?T — - 

vA/r 7  /6Z-6  /m+A* 


Dotc/Time  Finish  Drilling 
Dato/TIme  Start  Completion 


*>*  1" 

/A*+/L+  *  KJMP 


O  S.TO 


Datc/TIme  Cement  Protective  Casing  ^AA? — 

Materials  Used  &-  Z* 7»t£* _ ™  - 

Plain  PVC  IP-SZ-CF0** S  i~ 

Slotted  PVC  d~/o  '  s^nomj - 


Bentonite  Pellets 
Bontonite  Granular  _ 
Cement  _ ^ 


y.  r  /SveKKri 


ZA 


A 


Sand  -  Yf  . 


Date. 


Y/T/Z7 


Date/Timo/Personncl 
Date/Timc/Personne! 

Date/Timc/Pcrsonnel  . .u...u_v .  . . T 

Materials  Used  V?  E^c^LQ  _ !  £A~sEJL 

Top  of  Protective  Casing  to  Top  of  PVC  £JL£ln.  _  _ cm. 

Top  of  Protective  Casing  to  Weep  Hole  /•  f  /  ft.  _ cm. 

Top  of  Protective  Casing  to  Internal  Mortar  l •  5  Y  ft.  _ cm. 

1'op  of  Protective  Casing  to  Top  ofCcment  Pad  /  ■  ?  f  fi.  _ cm. 

Top  of  Protective  Casing  to  Cround  Level  L  9S  f,  _  _ cm. 


S-/j?/?7  RAG 


Internal  Mortar,  Cement  Pad,  and  Weep  Hole  Installed 

Casing  Painted  O  C2.  7 _ /  $'o£>  —  t .Cft'A— 

Numbers  Painted 


COMMENT/NOTES 


. „ . .  L3.5L.rt. 

Reviewed  Dy  _  Y*.  f? 


Drill  Site  Geologist 


Date  bJ/'J  1 ?7 

Date_ _ 


Water  added  during  completion  - ^7— - - - 

Water  added  during  drilling  /'5~-  */' 

/t  J  *  *  ^ 

Total  Cations  of  water  added  .....JO? - IT7** 


i 


y 


-  •  O 

•  ? 

?  11  f 

t  L  I 

3  3  • 

OC 


"V*% 


, /oy*„,  s/i-i, 


ft  /-7  ,  s4+~J«  - A '*^‘“7  'J  £*-5°Z  *~f’  jp-  '4*~^ ;  /°  y*'/ 

y/sV.  ^U^L-ft*  .  /**^.~jJft  jh***- 

ji^y  i 

ft  si'f  ^jL-ftlr,  "3°f-  /.j/p  ft K  | 


/£  5:?;  ^J-yiM'i  ->  ft -tel.  t  ftp.  /o  //L.,  {,/&' 


ft+u/.^jMhd,  f  f  ftj  ,  0M.I 


U*S****^ 


-■**•*<'  ^  3*  /» S°  ^ ~ 'ft/ '*~“^/ 

pft j,  yftm- f  , 


-A+ftft  ,  ^ Z.*7*  /  /<?  S/7~L  /  Hi*r%ft..  ft* w. 

ftlftft,  aJ£s.  I; 


Dtill-&tfe»»  Geologist: 


•  -Of 

•  ii  | 

a  22  2 

^  <5 


Ml  Jt  //.o'  ^  3o‘tfi  c&r  ,  /o  y<L,  5/L-ti, 

I  ‘ji>M .  h*\.  '  Inj  jJ** .  /  I  , 


T 

.ii  /l ■*' ,  jL., /o  V-C .*;/(,•£ , 

/T+xttLJ  v/  5~/a*7?  &+J?c.  /ojvt  ///-2— 

U*  -yd**.  ,  ,  fr-o+^Mj  ' 


JM  JM 


,-’Je'~'j/ ^ ,  •</*/ ^«r 

•"'*'- -^»C*-»  .  ,  >/rtA/s  rr^A^r t  n//',.^.._-  > 

/ 


©rm'“'5il0  Geologist: 
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■H; 


INVWONMENTtL  SCieHCt  AMO  ENOIMEERINQ,  IMC. 
7333  SOUTH  ALT  OH  WAY-SUUf  H-l 
INOUWOOO,  COCOA A-CO  >OI  II*  303/74  I -0«3« 


SHEET 


Borehole;. 


=  JS  5 

M*  |  * 

•  z  s 


a  J  -o-o 
•  I  3  ^ 
O  I  *->- 


-Ml 


Well  Numbers 


SOILS  LOG 
Description 


i 

||§  I 


n 


if: 


Its 

H 

'if.  I 


Vs 


■  A'*.  I 


ill 


I  I 


^  l' 


>4 


-  cAu.  rJ }*7.  JUpt  /o  y/L,  7/jl- i/ 
ft*  P,  ' 


Al  I7.c\  w  5-/olt  Jjpt  A  tfC,  7//-£~- 


JV  fcYt,  TAuAZU 

I  A-A.  ,  ^V-A»L  v  AjjL+rU^C,. 


Reviewed  Hy 


:SE 


Borehole:. 


IKVmONUIMTAl.  AOCNC1  ANO  (NOlNttmt^O,  INC 
7531  !VCXJTM  ALTON  WAV.«UIT|  M-l 
IMOUWOOO,  COLCflAOO  *0112*  >0  3/7  4  1—04  30 


K.-L7A 
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SHEET  ^  nr  S' 


Well  Number. 
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ENVIRONMENTAL  SCIENCE  ANO  ENGINEERING.  INC. 
7332  SOUTH  ALTON  WAY*SUITE  H-l 
ENGLEWOOO,  COLORAOO  801  12*303/74  1-0639 


BOREHOLE  SUMMARY  LOG 


Borehole 


Project  Name  and  Location 
Drilling  Company 
Drilling  Method(s)  _ 


.Driller 

4-u 


tig  Number 


Size(s)  and  type{s)  of  bit(s)  /Z-A/  .  /  /a  EilgbA 

Borehole  Diameter  ?  2-W.  in.  _ cm.  _ C 0  ft.  _ 

9  ^9  in.  _ cm.  *3>0  ft.  _ 

Sampling  Methods  __ Q  Cj~r  ?  , _ 

Total  Number  Soil  Sampling  Tubes  ' _ 

Total  Number  Core  Boxes  _  tz _ 

Number  of  Gallons  Lost  Drilling  Fluid  f~) _ 

Date/Time  Started  Drilling  Z  ‘//*9  9 _ /  &  .  9 _ 

Date/Time  Completed  Drilling  'Z-V  *Z  *3  ? _ /  _ 

Total  Borehold  Depth  _ /  cf-/  ft.  _ 

Depth  to  Bedrock  _ 2J2 _ ft.  _ 

Depth  to  Water _ ft.  _ 

Water  Level  Determined  By?  N0~7~  ZXstTj ~~  d ( it c{ 

Borehole  Completed  as  Monitoring  Well?  _ 

Datc/Time  Grouting  Completed  _ Z’/Z'3}  tSMn  . 

Depth  of  Tremmie  Pipe  _ /7LD _ 

Gallons  of  Grout  _ _ 

Materials  Used  _ 3  he'jpl  ^.O  QaJ^ . 

Comments  t\*>U _ Cft.a  uJttsl  -fo}  /Q  "  /ri  C-L. 


ttedL- . fe. 


Wellsite  Geologist  (_ 
Checked  for  Grout  Settlement  on 
Amount  of  Grout  Added  _ 


Date  SjJ5-9-2 


i  )v__C_Di 


All  Measurements  from  Ground  Level  n 

Reviewed  by  _ 

Drill  Site  CeologYM _ 


. . feMz 


/ 

/ 


eS'E.Inc.  CORE  LOG  By  f5w$sO_  Dare  BORe£j^z9_  WellM 


Poge  /_of  -5^ 


INK.  OevcrtpHt 

Clot* 

ft  CM  {ScoJ^  )'*: 


OtJCfipH on /Commit* 

•  .  _  jt*  i.t 


£.*,^6  Auoe*<&  *«C 

CaM  3<j'- 
~A]6  coo  -* 


f<*»  /' 


■  V'O-vl  r^v.AfcA  fj 


<TPtf  MTfi^RfitlSGCON' 


Well:  Vmi 


r 


PACE_2L__0P_*k 


(NVMOMUCNTU  «C«NC«  AMO  thHUHttmmO.  IMG. 
T33»  SOUTH  ALTON  WAVSCHT «  M-< 

INQUWOOO,  COUOftAOO  >U1  I  2  •  AO  V 7 4 1  — *>.  J. 


WELL  CONSTRUCTION  SUMMARY 


Borehole  E~  A _ 

Project  Name  and  Location  "TasH  3°l 

- .. 


_Well  12111 


rrojw-i  ana  uucauon  _■/  rua  w 

Drilling  Company  i 

/V  ^ 

Drilling  Method(s)  dvAila 


>»-s4 


Project  Number, 


-T^p — — - — *  - - - 

Driller  _JS^rJLl _ IX _ Rig  Numbor_XS. 


Borehole  Diameter  Jn. 


jn. 


.cm. 

.cm. 


QaO . ft. 


Jt. 


.cm 
.cm.  to 


.  to  4*^*0  ft. 
_ ft 


.cm. 


.cm. 


Size(s)  and  types  of  Bii(s).  AaC/jSU  3XL\ 


Size  and  Type  PVC  _ Z_ 


Sampling  Method(s)  CqwV.1  v\  os>3  S ^>\v^I  Sr^sr\ 
Date/Time  Start  Drilling  13  H  t _ 


.  sl o Date/Time  Finish  Drilling 


Total  Borehole  Depth 
Depth  to  Bedrock 
Depth  to  Water 
Water  Level  Determined  By 
Length  Plain  PVC  (total) 
y  Length  of , Screen 


.cm. 

.cm, 

.cm. 


Total  Length  of  Well  Casing  H  %  ft. 
PVC  Stick  Up  VI P  ft 

Depth  to  Bottom  of  Screen  Ml.ia  r, 
Depth  to  Top  of  Screen  _L3jU_ft. 
Depth  to  Top  of  Sand  15-0  ft. 

Depth  to  Top  of  Bentonite  1Q<0 ft. 


41.00ft 
.  4g>.oo  ft. 
_t^StjL0.ft. 

JlLHift. 


.cm. 

.cm. 

.cm, 

.cm. 

.cm. 

.cm. 

.cm. 

.cm. 


Date/Time  Start  Completion  ^M\T1  _ 

Date/Time  Cement  Protective  Casing 

Materials  Used  j ^ZOk  _ 30  _ 

Plain  PVC  2 ' 1 6  AjuA-’iOv-w  ± _ LtjdL_ai±^ 

s  * 

Slotted  PVC  ZL'  jO  AM-Vffys _ 

Bentonite  Pellets  ^scVa-A^ _ 

Bentonite  Cranutar  .  %  w 

Cement  _  _ o 

Sand  _ \Si. 


Ays — 


y 


Water  added  during  completion  . Q. 

Water  added  during  drilling 


uV. 


Drill  Site  Geologist 


-fafog  Jjk$l  5 


Total  Gallons  of  water  added  . -^Q  S  oJ^y 

2kl31 _ 


Date 


Date/Time/Personncl 

Date/Time/Personnel 

DaterTime/Personnel 


Interna!  Mortar, foment  Pa 
Casing  Painted  t 

Numbers  Painted 


and  Weep  Hole  Instaltcd  ?/*7  /  O^CiO  / 

—cnjj'h/sn / [oisq  LE™Z-  -  _ 
>7  zifC^  1 _ 


Top  of  Protective  Casing  to  Top  of  PVC 

ft . . 

-  .  cm. 

COMMENT/NOTES 

1  Top  of  Protective  Casing  to  Weep  Hole 

cm. 

1  Top  of  Protective  Casing  to  Internal  Mortar 

_  cm. 

y  fop  of  Protective  Casing  to  Top  ofCement  Pad 

l.<lf«. 

cm. 

Top  of  Protective  Casing  to  Ground  Level 

Reviewed  tty 

Date  . . . . .. 

Drill  Site  Geologist 


Date. 


ENVIRONMENTAL  SCIENCE  ANO  ENGINEERING,  INC. 
7332  SOUTH  ALTON  WAY*SUITE  H-I 
ENCL5WOOO,  COLORADO  601  12*303/741-0039 


PACE. 


■A 


-OP. 


BOREHOLE  SUMMARY  LOG 


Borehola 


B  '13 


.Well 


VWl 


L 


Project  Name  and  Location  _P reject  Number.  ~TiL)k-* 

Drilling  Company  . .  Driller  - - Rig  Number 

Drilling  Method(s)  .  — - - - 


Size(s) and typefs) of bit(s)  \\\<hs  *  ^  'fhCiT^-  Irih.. 

Borehole  Diameter  i/*^^ln.  _ -  .  cm.  _ C2__ft  _ 

JV&_ Jn.  _ cm.  Jl ft  __ 

Sampling  Methods  C  In'YB _ 

Total  Number  Soil  Sampling  Tubes _ 

Total  Number  Coro  Boxes  _ _ 


.cm.  to 
.cm.  to 


-2SL 


ULl 


Jt. 

-ft. 


.cm. 


.cm. 


Number  of  Gallons  Lost  Drilling  Fluid _ ~~  _ _ 

Date/Time  Started  Drilling  */  g>  aid _ 

Date/Time  Completed  Drilling  09 J  > 

Total  Borehold  Depth  _ IjL -L _ ft-  _ 

Depth  to  Bedrock  _ Xftf. _ ft.  _ 

Depth  to  Water  _ ~~~ _ ft.  _ 


..cm. 

.cm, 

.cm. 


Water  Level  Determined  By?. 

Borehole  Completed  as  Monitoring  Well?  -A/<L 

Date/Timc  Grouting  Completed 

Depth  of  Tremmie  Pipe  _ 

Callons  of  Grout  _  _ ZOQal 

* 

Materials  Us 
Comments 


3lSJJL _ JoJcl 


jiSl 


sed  /  b-t 

_ kcU  crmJfrf  ■  ~ _ 


Wellsite  Geologist  r 


Checked  for  Grout  Settlement  on 
Amount  of  Grout  Added  _ 


sOzi. 


All  Meas  uremen's  from  Grpurui  (.eve 
Drill  Site  Geologi^/^ _ 


Reviewed  by 


'JZJUbei. 


1 


Date  ^ 

JljllJSJz _ 


Date  _Z 


mmm  mmm  ENVHIONMCNTiU.  SCiSNCS  AMO  eNOINElWNO.  INC. 

ka  W  M  7332  SOUTH  ACTON  WAV»8U|T€  H-l 

taW  Im  ENOCEWOOO,  COCOAAOO  HOI  >  2*  3UATA1— 0«3* 


SHEET. 


/ 


Borehole;  2  A 


Well  Number._  3^3*1 


ENVIRONMENT Al»  SCIENCE  AND  ENOlN€ER*N<3.  JNC. 
7332  SOUTH  ALTOM  WAY-SUITE  H-l 
INOiXWOOO,  COCORAOO  80112-  30X^7  4  1  -0828 


SHEET  OF  4 


Boreholes 


Number  373^1 


-  i  ° 


SOILS  LOG 

Description 
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V)  ID  *-o 


3o4>  ^ "V,  c too*  Y*'*1*^  >  2«S^ 

°^'K-  IoT4uj»v  ,t  ^  N»«^  C»\c-.T«e»0  JN 

lo«o  <. 


(JVa«^  *\,  $  C_ _ _ 

SC  ^  PJ5 /*  oo<x>-*^- 

2-£  V  ^l|4  C>\"»VK_  Vs^'O'jO'1^  VvNtci  C^A-*^t_<_ 

>  *  s 

>v\o '  sv 


C*\«rv 

\t>Nie_  3j  -y  _ _ 

Srv\  C.1  Vce-^  s^/X&Y’o  ji  I ^ ^  <y\<xA~^*^ 

«2.sV  SU^Qj^JaJ.  0\;^  <W^- 


*Sd< 


fc.  /?  c 

Oul!  Site  Oeobt’tM: 

K  e  v  >  -  ..v,W  0  y: /cCCH 

<y  v 


__  D.i!e:_ 


iMt?  _ 

o  ,,.jMEl 


ENVIRONMENTAL  SCIENCE  ANO  ENGINEERING,  INC. 
7332  SOOTH  ALTON  WAV-SUITE  H-l 
ENGLEWOOD,  COLORADO  SOI  i 2 * 303/741— 003* 


SHEET 


Borehole: 


S  -2  > 

*2  1 1 

'  z  -S 

JR 

—  •  • 

a  _o 

*  3  r> 

O  ►-  H- 


E-n3, 


"a  .$  U 

o  J!  "o 


Well  Number:  3*?  j 


SOILS  LOG 

Description 


■PPCT^  S  1  ^  °5^A*  » 

**SY  5M  ,  Vi-rovo  w v  (Vt-vv-m.  (vg.ov&\ 


|:t;l 


ojxa  Ao,  ^ 

'/”vl\viV\  v,<,  OaVwA  Ci  maS-V  CiAo-wA-o 

*  u&y<0  f 

~lA£i5s — _ _ _ 

SC  CAvvpj^  15%  cKm  }  \C^l'%  Vj'iC'A  C-CiVa^A  , 

'ONS,  ..  \  u  ^  \  V 

1  \  DCOOoVn  ^  vy^Ji  ,  c\SLa-oXC_  ^  ^OI  c,^. 

S,V\(voD  ^o-~Ao,c_V .  o^'JcV  caw-mCj  C  Ci  -  ._  .  _ _ 

fetr>'i,  uA.orft  Si  l^w  cy\o— -tS. ,  '  ^  <'/a  *'^-'1  -' C'^ 

%  t  1  '  .  \  A  _  III  .1  .  ,  ...^  .  _  G_  .... 


(Hows.  il'T£.  'OWCA4.0-AAI. 


%  M  <L<  W  L.*_  o^mL 


l-rrrrnj — lyyiyji: — rijVXv^Ji,  z?  I  >  L."^  >  >  -'  l 

f^»-»  V-  v.  C  m  a  hi  C-Afi  iyal\  ft  ^  /)  g^cjj-j  | 

fcyMouj  'oroVOy,  'H<;)  ,  ^lWAC-j  £cn\,OVcv\ji^  -  -  ^"""^ 

^?ccA^  cy\(i&s5  C<XvA^3 ,  ^0  C  Ci'W^  AC — 4, "to  ^le^S  <u:o-,-*3<_  cyix-nj 
IO  '  ^  6)^  ,5.1  ^^WtovjSjU  bco^lA,  pvA  iW'-ia.^  OcvioCats^ 


w&  %*Z  .o  # 

?aa4'»_V  <y\<-.<w)  ^g-oXg  „ i  a*\V^ 

*****  UlVjO-L  Qouw^Cn.  um 

Aa.  sa — .j-A-a.  A  Ajovv— . 


Dull  Site  Geologist 
Reviewed  By:  _0 


Number 

Interval 


ENVIRONMENTAL  SCIENCE  ANO  ENQINEERINO.  INC. 
7332  SOUTH  ALTON  WA Y  •  SUITE  H-J 
ENOUTWOOO.  COLORADO  SO1 1  2 •  303/74 1-0430 


SHEET 


Borehole:. 


e  -nM. 


Jf  "O-2 

E  I  f  “ 

a  2  o 
vi  I  3  <~n 


Well  Number? 


SOILS  LOG 

Description 


0VAly^  to 

^  ^  Cy><»^*X*  Me**- — 3  A  -tt. 

f  ^  V<--o^a^  TT.o’-c^ 


£sV'i A>0  V>-uS^A^e<Ai 

^{*•0  **  tO.O* .  T)tA e wjjujma 
^  VJ13-S-  (Xoc^LA 

a-o  a-\  ^0*0  U-^  v#«vm.«w^<  vs 

H6-0*  -h^.o\ 


DEPTH 


*NVl«OMM*NTAl.  0OCMCC  ANO  fNOINttNtNO.  WC, 
7  331  SOUTH  ALTON  WAY*  SUIT  (  M-l 
CNOUWOOO,  COLORADO  SO  1  »  2  •  303/7  A  1  -0«3« 


PACE _ /  _CF  ^ 


WELL  CONSTRUCTION  SUMMARY 


Borehole  £  *:7  7  A 

Prefect  Name  and  Location _ 

Drilling  Company  <BavVv  ^ 
Drilling  Method(s) 

u>» 

Borehole  Diameter  -1ZL  jn. 


m 


373 


Project  Number  _J/ 
_ Rig  Number_^J 


.cm.  to 
.cm.  to 


Size(s)  and  types  of  Bit(s) _ D_ 

— - 

Size  and  Type  PVC  i 

Total  Borehole  Depth 

Depth  to  Bedrock 

Depth  to  Water 

Water  Level  Determined  By  . 

Length  Plain  PVC  (total) 

Length  of  Screen 

Total  Length  of  Well  Casing 

PVC  Stick  Up 

Depth  to  Bottom  of  Screen 

Depth  to  Top  of  Screen  , 

Depth  to  Top  of  Sand  ^  S? 

Depth  to  Top  of  Bentonite 


Drill  Site  Geologist 


Sc\i.MO 

30il  ft.  _ cm. 

_JLU_ft.  _ cm. 

If  ,5  ft.  _ cm. 


_ cm. 

1  _ 

_ cm. 

31,13  ft. 

_ cm. 

1.7  o’ ft. 
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Alluvial  Wells 


Sll£_E-3E-,_Mall_3Lm 

Location:  Site  E-38  Is  located  approximately  800  ft  north  of  the  south 
section  line  and  900  ft  east  of  the  west  section  line  of  Section  14 
(T2S,  R67W) . 

Cample£ian_Dala_and_Sil£_CandiIlQns:  A  borehole  was  drilled  to  a  total 
depth  of  26-5  ft  where  si’ty  claystone  bedrock  was  encountered  at  26-0 
ft.  During  drilling,  the  water  table  was  estimated  to  be  at  10  ft 
below  ground  surface-  Well  37374  was  screened  across  the  entire 
saturated  thickness  In  predominantly  silty  sand  material. 

Siting-Rationale:  This  Installation  Is  a  cluster  site  which  is  being 
utilized  to  examine  the  potential  for  flow  between  the  alluvium  and 
Denver  Fm  aquifers  and  water  chemistry  within  both  aquifers.  The 
alluvial  well  was  Installed  to  assess  water  quality  and  water  levels  In 
the  southwest  corner  of  Section  14.  In  this  area,  the  alluvial  aquifer 
appears  to  be  separated  from  the  main  alluvial  pathway  along  First 
Creek  by  a  zone  •  f  unsaturated  alluvium.  This  well  Is  downgradlcnt  of 
the  western  portion  of  the  NBCS  and  Is  being  used  to  depict  the  water 
chemistry  and  hydrogeology  along  this  flow  pathway. 


Site_£=32 

lacailon_;_  Site  E-39  is  located  approximately  880  ft  north  of  the  south 
section  line  and  2630  ft  east  of  the  west  section  line  of  Section  14 
(T2S,  R67W) . 

Comple£ian-Bata_and_Si£e_CQadi£lans:  The  borehole  at  this  site  was 
drilled  to  20-0  ft  and  the  bedrock  contact  was  called  at  18  ft.  The 
alluvium,  which  consists  mostly  of  silty  sands  and  clayey  sands  was 
unsaturated  at  this  site  and  therefore  no  alluvial  well  was  completed- 
The  water  table  was  encountered  in  the  sandy  claystone  bedrock  and  was 
estimated  to  be  at  19  ft  below  ground  surface. 

Siting-Rationale:  This  alluvial  well  was  to  be  part  of  a  cluster  site. 
However,  unsaturated  alluvium  was  encountered.  Therefore,  geologic 
data  was  obtained  from  continuous  logging  and  the  hole  was  abandoned  in 
accordance  with  Section  3-4  of  the  Task  36  Technical  Plan.  Data 
obtained  from  this  site  helps  to  delineate  the  bedrock  surface  and  a 
zone  of  unsaturated  alluvium  in  the  southern  portion  of  Section  14. 

SIt,e_E=4Qj._Hall_3232Q 

Location:  Site  E-40  is  located  approximately  1280  ft  north  of  the 
south  section  line  and  1875  ft  west  of  the  east  section  line  of  Section 
14  (T2S ,  R67W). 
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Catnpleticm_Iiata_and_Siie_CandiLiQns:  The  borehole  at  this  site 
encountered  water  at  9  ft  and  the  bedrock  contact  was  estimated  at  26 
ft.  Well  37370  was  screened  across  the  water  table  to  the  bedrock 
contact.  The  bedrock  encountered  at  the  bottom  of  the  boring  Is  a  dark 
brown  weathered  claystone. 

Siting-Rationale:  The  alluvial  well  at  this  site  Is  p’rt  of  a  cluster 
Installation  being  used  to  assess  water  cnemlstry  and  the  potential  for 
vertical  flow  between  the  alluvium  and  Denver  Fm  aquifers-  The 
alluvial  well  at  this  site  was  Installed  to  further  define  the 
hydrogeology  and  water  chemistry  along  the  First  Creek  paleochannel 
which  has  historically  shown  significant  contaminant  concentrations. 

Site_£=42J._Heli_32362 

Location:  Site  E-42  Is  located  approximately  750  ft  north  of  the  south 
section  line  and  440  ft  west  of  the  east  section  line  of  Section  14 
(T2S,  R67W ) . 

CQmpletian_Data_and_Slte_ConditiQCS :  A  borehole  was  drilled  to  an 
approximate  depth  of  26  ft  where  claystone  bedrock  was  encountered. 
During  drilling  the  water  table  was  estimated  to  be  5  ft  below  ground 
surface-  Well  37369  is  screened  across  the  water  table  to  the  bedrock 
contact  In  well  graded  gravelly  sands- 

Siting-Rationale :  This  alluvial  well  was  Installed  to  fill  a  data  gap 

In  the  monitoring  network  just  downgradlent  of  the  NBCS.  This  site  Is 
fundamental  to  the  monitoring  program  because  It  depicts  the 
hydrogeology  and  water  chemistry  along  the  First  Creek  paleochannel 
just  west  of  Peoria  Street  where  there  are  currently  no  alluvial 
monitoring  sites-  This  area  Is  suspected  of  significant  alluvial 
ground  water  contamination  because  of  high  concentrations  upgradlent 
along  the  paleochannel- 

Sile_£=li4jL_Hell_3Z323J._Hell_3Z323J._Heil_32322 

Location:  Site  E-44  is  located  approximately  1950  ft  north  of  the 

south  section  line  and  1730  ft  west  of  the  east  section  line  of  Section 
14  (T2S,  R67W). 

CoaQietion_Bata_and_Site_ConditlQns:  The  borehole  at  the  site  of  Well 
37373  was  drilled  to  a  total  depth  of  26  ft.  Weathered  claystone 
bedrock  was  encountered  at  25-0  ft-  Depth  to  water  was  estimated  to  be 
at  3-5  ft  below  ground  surface  during  drilling-  Alluvial  borings  were 
also  drilled  for  Wells  37398  and  37399-  At  Well  37398,  the  boring  was 
drilled  to  a  total  depth  of  25-0  ft  and  weathered  claystone  bedrock  was 
encountered  at  23-7  ft.  Depth  to  water  was  estimated  at  2-2  ft  below 
grounds  surface  during  drilling-  At  Well  37399,  the  boring  was  drilled 
to  a  total  depth  of  24.0  ft  and  silty  sandstone  bedrock  was  encountered 
at  22-8  ft-  Depth  to  water  was  estimated  to  be  at  2-4  ft  below  ground 
surface  during  drilling-  All  three  wells  are  screened  across  the 
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Denver  Wells 


Sit£_£iJ4J._PllQt_CQC£hQleJ_H2ll_ia3232fi_Dl 

Location:  Site  E-3A  Is  located  approximately  50  ft  north  of  the  south 
section  line  and  2575  ft  east  of  the  west  section  line  of  Section  13 
( T2S  R67W) . 

Completion_Data_and_Sit£_Conditlons :  Two  Denver  Fm  sandstone  units 
were  encountered  during  drilling  of  the  55  ft  pilot  corehole-  A  10  ft 
claystone  aqultard  separates  the  alluvium  from  the  first  sandstone 
unit-  The  two  saturated  sandstones  arc  separated  by  only  a  2-ft 
fractured  llgnltlc  claystone,  therefore  they  are  assumed  to  be 
hydrologically  connected  and  Well  37376  is  completed  in  both 
sandstones • 

Siting.Raiionale :  The  pilot  ccrehole  at  this  site  was  drilled  to 

provide  geologic  data  for  cross  sections  and  a  well  completion.  Well 
37376  was  installed  to  obtain  hydrologic  and  water  quality  data  in  Lhe 
first  and  second  Denver  Fm  sandstone  units  downgradlent  of  the  N8CS- 
There  are  currently  no  first  or  second  Denver  sandstone  water  quality 
wells  in  service  in  this  area-  Water  quality  data  is  needed  here  to 
assess  if  these  Denver  Fm  units  are  acting  as  contamination  pathways 
beneath  the  N8C3. 

3iie_£=38A_£iiot_CQi'ahQl£j._Heii_3Z322_Dia_i/eii_323aQ.Il2 

Location:  Site  fl-38  is  located  approximately  950  ft  north  of  the  south 

section  line  and  900  ft  east  of  the  west  section  line  of  Section  lA 
(T33,  R 6 7 W ) . 

Compietion  .Data.. and_Sit£ .Conditions :  The  130  ft  pilot  corehole  was 
drilled  and  four  Denver  Fm  sandstone  units  were  encountered-  The 
alluvium  Is  separated  form  the  first  sandstone  by  s  1-,-5-ft  claystone 
aqultard  and  a  7-ft  silty  claystone  interval-  Upon  review  of  the 
corehole  data  Well  3737'  was  completed  In  the  first  saturated  sandstone 
and  Well  37380  was  completed  In  the  second  saturated  sandstone-  Wells 
may  need  to  be  cot  1 et ed  in  the  deeper  sandstones  if  the  chemical 
analyses  on  Well  37380  show  It  to  be  contaminated- 

3 i i. iag_ Ra i ionaiu :  The  pilot  cor ’hole  it  this  site  was  drilled  to 
provide  geologic  data  for  cross  sections  and  well  completions.  This 
core hole  will  also  provide  geolozlc  data  for  any  future  Interpret lv» 
work  in  the  Denver  Fm  unitor  mv  future  well  installations  at  this 
site.  Wells  .3:3’w  and  3  ’  )  10  were  Ins*,  li  led  to  provide  hydrologic  and 
water  quality  data  for  ’.he  firs'  and  second  Denver  Fm  sandstone  unit  ; 
ror'h-west  or  'he  fil'd  3.  Th:  ;  well  cluster  .ill  fill  i  large  data  gap 
that  exists  In  the  southwest  ■•er’i.'r  of  Inn  1 • 
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Location:  Site  E-39  Is  located  approximately  900  ft  north  of  the  south 
section  line  and  2620  ft  west  of  the  east  section  line  of  Section  14 
(T2S  R67W) . 

Completion  Data  and  Site  Conditions:  The  pilot  corehole  was  drilled  to 
a  total  depth  of  130  ft  and  six  Denver  Fm  sandstone  units  were 
encountered.  The  bedrock  lithology  is  a  claystone  and  this  creates  the 
9-ft  thick  aquitard  between  the  alluvium  and  the  first  Denver  sandstone 
unit.  Review  of  the  pilot  corehole  data  showed  that  this  site  is 
located  on  a  bedrock  high  and  the  first  sandstone  unit  is  not 
correlated  to  sandstones  in  surrounding  wells.  Therefore,  it  is  not 
likely  that  this  hydrologic  unit  is  contaminated  and  a  well  was  not 
completed  in  this  interval-  Well  37387  was  completed  in  the  second 
saturated  sandstone  and  Well  37388  was  completed  in  the  fourth 
saturated  sandstone  which  correlated  with  the  previously  installed 
Denver  wells- 

Siting_Ralianale :  The  pilot  corehole  at  this  site  was  drilled  to 
provide  important  geologic  data  for  cross  sections  that  will  aid  in  the 
assessment  of  the  lateral  and  northerly  extent  of  the  Denver  Fm 
sandstone  units  and  for  the  completion  of  Wells  37387  and  37388.  This 
corehole  will  also  provide  geologic  data  for  any  future  interpretive 
work  in  the  Denver  Fm  and/or  any  future  well  installations  at  this 
site-  There  are  presently  no  first  oi  second  Denver  Fm  sandstone  wells 
in  this  area  and  monitoring  wells  in  these  sandstone  units  are  required 
to  assess  the  water  quality  of  the  Denver  Fm  sandstones  downgradient  of 
the  barrier  at  this  location. 

Site_£=iiQJ._Eilot_CaEehQlajL_Hell_32321_Dlj._yell_j23Z2_D2 

Location:  Site  £-40  is  located  approximately  1300  ft  north  of  the 

south  section  line  and  1880  ft  west  of  the  east  section  line  of  Section 
14  (T2S  R67W). 

Comple.tion_Data_and_Site_Canditions:  The  pilot  corehole  was  drilled  to 
an  approximate  total  depth  of  96-5  ft  and  three  sandstones  were 
encountered.  A  4 -ft  clayey  slltstone  separates  the  alluvium  from  the 
fir'.  Denver  sandstone  and  therefore  It  appears  that  this  first 
sandstone  ts  2-ft  hydrologi ca 1 1 v  connected  with  the  alluvium.  Well 
37371  is  screened  entirety  within  the  first  saturated  sandstone-  The 
lower  sandstones  are  interbedded  with  slltstone  and  claystone  and  the 
pilot  corehole  log  showed  no  substantial  confining  claystone  layer 
between  the  sandstones-  Therefore,  the  sandstones  were  assumed  to  be 
hydrological iy  connected  and  Well  37372  screens  them  as  one  unit. 


Siiiag_Raiiuaaie :  The  pilot  corehoie  at  this  site  was  drilled  to 

provide  geologic  data  downgradient  of  the  fiBCe  for  cross  sections  and 
well  completions  This  corehoie  will  also  provide  geologic  data  for 
any  future  Interpretive  work  in  the  Denver  Fra  and/or  any  future  well 
Installations  at  this  sit-"  The  Denver  Fm  wells  are  a  part  of  a 
cluster  site  being  use"  to  assess  the  potential  for  vertical  flow 
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SLUG  TEST:  WELL  #37387  (E-39) 
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SLUG  TEST:  WELL  #37372  (E-40) 
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SLUG  TEST:  WELL  jj 37390  (E-63) 


SLUG  TEST:  WELL  #37390  (E-63) 
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I.  INTRODUCTION 


Harding  Lawson  Associates  (HLA)  performed  a  series  of  aquifer  tests  for  Environmental 
Science  and  Engineering,  Inc.  (ESE)  as  part  of  the  Rocky  Mountain  Arsenal  Task  39  Offpost 
RI/FS  program.  Step-drawdown,  constant-rate  discharge,  and  recovery  tests  were  performed 
in  Well  37367  (Boring  E-53),  located  approximately  1  mile  north  of  the  Rocky  Mountain 
Arsenal  boundary  in  Adams  County,  Colorado  (Plate  1).  The  tests  were  conducted  from 
April  11  to  14,  1988,  to  estimate  aquifer  parameters  including  transmissivity,  hydraulic 
conductivity,  and  storativity  in  the  offpost  operable  unit. 
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H.  AQUIFER  TEST  METHODOLOGY 

Prior  to  the  start  of  the  aquifer  tests,  water  levels  were  monitored  in  Well  37367  for 
42.5  hours  to  measure  any  periodic  or  unusual  water  level  fluctuations.  Any  water  level 
trends  should  be  identified  before  aquifer  testing  to  avoid  introducing  error  into  aquifer 
parameter  calculation  by  including  water-level  responses  not  attributable  to  pumping  during 
the  aquifer  test. 

The  Well  3  367  step-drawdown  test  was  performed  for  a  total  of  4.2  hours  on  April  12, 
1988.  Water  level  changes  were  measured  in  Well  37367  using  an  In  Situ  SE1000B  Hermit 
datalogger  and  pressure  transducer. 

The  constant-rate  discharge  test  in  Well  37367  was  performed  April  13  through  14, 
1988.  Water-level  changes  were  monitored  in  Wells  37367,  37400,  and  37401  (Plate  1)  with 
pressure  transducers  and  the  data  stored  on  In  Situ  SE1000B  Hermit  dataloggers  while 
Well  37367  was  pumped  for  24.0  hours.  Water-level  recovery  was  measured  for  4.0  hours  in 
all  wells  after  the  pump  was  shut  off. 

Discharge  water  from  both  the  step-drawdown  and  constant-rate  tests  was  pumped  into 
three  20,000  gallon  storage  tankers.  Disposal  of  this  water  was  handled  by  ESE. 

Well  37367  was  selected  as  the  pumping  well  by  ESE  because  it  is  considered 
representative  of  the  aquifer  materials  observed  in  the  Northern  Contaminant  Pathway  in  the 
Offpost  Operable  Unit.  Wells  37400  and  37401  were  installed  by  ESE  to  be  used  as 
observation  wells  for  the  aquifer  test.  Well  37400  is  39.36  feet  north  of  Well  37367,  and 
Well  37401  is  81.33  feet  north  of  Well  37367.  Geologic  boring  logs  for  Wells  37367, 

37400  and  3740  are  in  Appendix  A.  The  geologic  logs  show  the  aquifer  zone  to  be 
comprised  primarily  of  silty  and  clayey  fine-  to  coarse-grained  sand,  with  some  sandy  silt. 

Discharge  Rate  and  Measurement 

A  totalizing  Rockwell  International  flowmeter  was  to  have  been  used  to  monitor  flow 
during  the  aquifer  tests.  However,  on-site  calibration  of  the  flowmeter  indicated  that  it 


was  inaccurate  at  the  low  pumping  rates  to  be  used  during  the  aquifer  tests.  Because  no 
other  flowmeters  were  available  for  use  during  the  tests,  a  calibrated  55-gallon  drum 
(5-gallon  bucket  for  low  flow  rates)  was  used  to  measure  the  pumping  flow  rate.  Flow 
measurements  were  made  by  timing  the  filling  of  the  calibrated  drum  (or  bucket).  Flow  was 
measured  at  the  end  of  the  100-foot  discharge  line,  located  approximately  13  feet  above 
ground  level  at  the  top  of  the  storage  tank. 

During  the  step-drawdown  test,  the  discharge  rate  of  the  pump  in  Well  37367  was 
increased  in  four  increments  from  an  initial  rate  of  8.1  gallons  per  minute  (gpm)  to  a  final 
rate  of  36.7  gpm.  Discharge  rate  measurements  taken  during  each  step  are  given  in  Table  1. 

During  the  constant-rate  discharge  test,  the  discharge  rate  of  the  submersible  pump  in 
Well  37367  was  held  reasonably  constant  at  an  average  rate  of  32.3  gpm.  The  pumping  rate 
varied  less  than  3  percent  from  the  average  throughout  the  test.  Flow  measurements  were 
taken  frequently  throughout  the  test  to  verify  the  constancy  of  the  discharge  rate.  Table  2 
presents  the  discharge  rate  data  for  the  constant-rate  discharge  test. 
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III.  AQUIFER  TEST  RESULTS 

Based  upon  the  geologic  boring  log  of  Boring  E53A  (Well  37367)  and  water-level  data, 
the  aquifer  zone  tested  was  interpreted  to  be  an  unconfined  aquifer,  and  appropriate 
analysis  methods  were  chosen.  The  hydraulic  properties  of  the  aquifer  were  evaluated  from 
the  constant-rate  and  recovery  test  data  using  type  curve  and  straight-line  graphical 
methods  (Theis,  1935;  Jacob,  1950;  and  Prickett,  1965).  Graphs  of  drawdown  versus  log  time, 
log  drawdown  versus  log  time,  and  residual  drawdown  versus  log  dimensionless  time  were 
constructed  for  each  well  monitored  (Plates  4  through  11).  On  all  graphs,  drawdown  was 
corrected  to  account  for  changes  in  saturated  thickness  (Jacob,  1950).  The  graphs  are  used 
for  solving  equations  which  express  the  relationship  between  the  hydraulic  properties  of  an 
aquifer  and  hydraulic  response  of  an  aquifer  to  pumping. 

Aquifer  parameters  calculated  (Calculation  Sheets  1  through  8)  using  water-level 
response  data  from  the  constant-rate  discharge  test  are  presented  on  Table  3.  The 
arithmetic  mean  of  values  calculated  from  different  analytical  methods  for  each  observation 
well  describes  the  average  value  of  transmissivity  and  hydraulic  conductivity.  Where 
transmissivity  and  hydraulic  conductivity  were  determined  at  more  than  one  observation  well, 
the  geometric  mean  of  these  values  describes  the  average  value  of  the  parameter  for  the 
aquifer  test.  The  arithmetic  mean  of  all  methods  for  all  observation  wells  describes  the 
average  value  of  storativity.  These  methods  were  used  to  calculate  mean  values  because 
transmissivity  has  been  shown  to  be  log  normally  distributed  in  space,  and  storativity  to  be 
normally  distributed  in  space  (Freeze,  1975). 

A.  Step-Drawdown  Test 

The  step-drawdown  test  was  performed  in  Weil  37367  on  April  12,  1988.  A  plot  of 
water-level  drawdown  versus  time  for  Well  37367  is  shown  on  Plate  3.  Drawdown  data 
collected  during  the  step-drawdown  test  are  tabulated  in  Table  4.  Flow  rate  measurements 
for  each  step  are  summarized  in  Table  1.  The  drawdown  versus  time  plot  shows  a  short 


transitional  period  between  changing  discharge  rates.  Fluctuations  observed  in  the 
drawdown  data  during  later  steps  were  caused  by  unstable  flow  rates  due  to  a  generator 
malfunction. 

The  main  purpose  of  the  step-drawdown  test  was  to  determine  an  optimal  flow  rate  for 
the  constant-rate  discharge  test.  The  optimal  flow  rate  for  the  test  is  one  that  can  be 
sustained  for  at  least  24  hours  without  dewatering  the  well.  From  the  step-drawdown  test 
data,  it  was  estimated  that  a  flow  rate  of  30-35  gpm  would  be  appropriate  for  the 
constant-rate  discharge  test.  Under  ideal  circumstances,  data  from  a  step-drawdown  test 
can  be  used  to  calculate  well  efficiency.  However,  this  well  parameter  could  not  be 
estimated  because  of  fluctuations  in  drawdown  caused  by  the  generator  malfunction. 

B.  Constant-Rate  Discharge  Test 

Prior  to  the  aquifer  testing,  water  levels  were  monitored  in  Well  37367  to  assess  the 
potential  for  outside  influences  on  water  levels.  The  results  of  this  monitoring  are  shown 
on  Plate  2.  During  the  42.5-hour  period  in  which  Well  37367  was  monitored,  water  levels 
decreased  approximately  0.2  feet.  The  decrease  was  fairly  constant  throughout  the  period, 
indicating  that  the  source  of  the  decrease  was  not  a  diurnal  fluctuation.  The  Fluctuations 
may  possibly  be  attributed  to  seasonal  variations  or  an  unidentified  pumping  well. 

The  constant-rate  discharge  test  was  performed  in  Well  37367  on  April  13-14,  1988. 
Table  3  summarizes  the  aquifer  test  results.  Drawdown  and  recovery  data  collected  during 
the  constant-rate  discharge  test  are  tabulated  on  Tables  5  through  10.  Calculations  made  in 
estimating  the  aquifer  parameters  shown  in  Table  3  are  presented  on  Sheets  1-8.  Graphs  of 
the  data  are  shown  on  Plates  4  through  11.  Drawdown  values  have  been  corrected  to 
account  for  decreasing  saturated  thicknesses. 

Calculated  transmissivity  values  ranged  from  4,000  ft2/d?*y  to  8,800  ft2/day,  with  a 
geometric  mean  of  6,600  ft2/day.  These  values  are  typical  far  the  well-graded  S3nd  and 
gravels  comprising  the  aquifer  zone.  A  value  of  360  ft/dav  was  estimated  for  hydraulic 
conductivity,  using  the  screened  intervals  of  the  observation  wells  as  the  aquifer  thickness. 


Three  segments  are  observed  in  the  drawdown  data  from  the  observation  wells, 
representing  different  aquifer  response  conditions.  For  the  first  segment,  a  value  of  1.9  x 
10"s  was  estimated  for  aquifer  storativity.  This  value  is  lower  than  the  typical  value  range 
expected  for  an  unconfined  alluvial  aquifer  and  is  indicative  of  the  early-timc  or  artesian 
response  of  the  aquifer  (Neuman,  1972).  The  second  segment  of  the  drawdown  curve  is 
nearly  flat  and  indicates  delayed  ground-water  yield  following  dewatering  of  saturated 
material.  During  this  time,  vertical  recharge  to  the  saturated  zone  by  delayed  yield 
partially  compensates  for  drawdown  from  pumping.  An  accurate  estimate  of  transmissivity 
and  storativity  cannot  be  made  du-ing  this  period.  The  late-time  (third  segment)  response  is 
representative  of  the  unconfined  response  of  the  aquifer  and  is  controlled  by  the  specific 
yield  of  materials  at  the  water  table.  Delayed  yield  effects  were  observed  in  the  24-hour 
constant-rate  discharge  test,  and  the  late- time  or  unconfined  response  was  not  fully 
developed  before  the  test  was  terminated.  To  fully  develop  the  late-time  curve,  the  test 
would  have  had  to  run  for  several  days;  it  is  doubtful  that  the  additional  data  so  gained 
would  have  added  significantly  to  the  refinement  of  aquifer  parameter  estimates.  Therefore, 
the  storativity  value  of  1.9  x  10'3representative  of  the  early-time  artesian  is  the  only  such 
value  which  is  estimated  from  the  aquifer  test,  and  is  not  representative  of  the  late-time 
specific  yield  of  the  aquifer. 


Table  1 


Step-Drawdown  Test  Discharge  Rate  Measurements 


Step  0  5t£P_i 


Flow  Rate 

Flow  Rate 

Time 

(gpm) 

Time 

(gpm) 

9:11 

Start  of  Test 

10:17 

Start  of  Test 

9:18 

7.4 

10:18 

18.7 

9:20 

8.5 

10:19 

14.3 

9:30 

8.7 

10:20 

13.6 

10:00 

5.5 

10:21 

13.0 

10:05 

5.5 

10:22 

14.3 

10:10 

8.6 

10:33 

15.0 

10:13 

8.5 

10:39 

13.6 

10:45 

15.0 

Time-weighted  average  flow  rate  8.1 

gpm  10:55- 

15.0 

Length  of  step: 

66  min  11:15 

14.3 

Time-weighted  average  flow  rate 

14.9  gpm 

Length  of  step: 

62  min 

Step  2 

Step....? 

Flow  Rate 

Flow  Rate 

Time 

(gpm) 

Time 

(gpm) 

1 1:21 

Start  of  Test 

12:24 

Start  of  Test 

11:21 

25.0 

12:25 

42.8 

11:22 

25.6 

12:26 

40.0 

1 1:23 

26.7 

12:27 

39.1 

11:24 

28.1 

12:28 

39.3 

11:25 

30.0 

12:35 

36.0 

11:26 

30.0 

12:38 

36.4 

11:27 

28.6 

12:41 

36.1 

11:28 

28.6 

13:14 

35.8 

11:29 

28.6 

13:23 

35.6 

1 1:50 

28.6 

12:22 

28.6 

Time-weighted  average  flow  rate 

36.7  gpm 

Length  of  step: 

60  min 

Time- weighted 

average  flow  rate  28.5 

gpm 

Length  of  step:  62  min 


Table  2 


Constant-Rate  Test  Discharge  Rate  Measurements 


Flow  Rate  (gpm) 


4/13/88 


4/14/88 


Start  of  Test 
32.6 

32.4 

32.6 

32.8 

32.3 

32.1 

31.9 

32.8 

32.2 

32.5 

32.7 

33.1 

32.6 

32.1 
32.0 
32.6 

32.2 

32.4 

32.5 

31.9 

32.3 
32.3 
31.9 


Time-weighted  average  flow  rate  32.3  gpm 


C43SS-R 


Table  A. 

Drawdown  Data  for  Step  -  Drawdown  Test 
Well  37363 

Pimping  Well:  37367 
Observation  Well:  37367 
Step  •  Drawdown  Test 
04/12/88 

Step*  0  04/12  09:11 


Drawdown 


Elapsed  T i me 
<min) 

Value 

(ft) 

0.0000 

0.01 

0.0033 

0.07 

0.0066 

1.12 

0.0099 

-0.35 

0.0133 

-0.34 

0.0166 

0.13 

0.0200 

0.18 

0.0233 

0.15 

0.0266 

0.12 

0.0300 

0.11 

0.0333 

0.12 

0.0500 

0.11 

0.0666 

0.11 

0.0833 

0.10 

0.1000 

0.13 

0.1166 

0.12 

0.1333 

0.11 

0.1500 

0.11 

0.1666 

0.11 

0.1833 

0.12 

0.200C 

0.12 

0.2166 

0.12 

0.2333 

0.13 

0.2500 

0.30 

0.2666 

0.48 

0.2833 

0.60 

0.3000 

0.89 

0.3166 

1.12 

0.3333 

1.37 

0.4167 

1.86 

0.5000 

1.12 

0.5833 

0.99 

0.6667 

0.97 

0.75  00 

0.95 

0.8333 

0.93 

0.9167 

0.92 

1.0000 

0.91 

1.0833 

0.93 

1.1667 

C  96 

1.2500 

0.98 

1.3333 

1.01 

1.4166 

1.03 

1.5000 

1.04 

1.5833 

1  .C4 

* . 6667 

1.C5 

Table  4.  (continued) 


1.7500 

1.05 

1.8333 

1.04 

1.9167 

1.06 

2.0000 

1.06 

2.5000 

1.07 

3.0000 

1.08 

3.5000 

1.06 

4.0000 

1.08 

4.5000 

1.09 

5.0000 

1.08 

5.5000 

1.06 

6.0000 

1.07 

6.5000 

1.09 

7.0000 

1.18 

7.5000 

1.21 

8.0000 

1.22 

8.5000 

1.24 

9.0000 

1.26 

9.5000 

1.25 

10.0000 

1.27 

12.0000 

1.26 

14.0000 

1.28 

16.0000 

1.29 

18.0000 

1.25 

20.0000 

1.26 

22.0000 

1.29 

24.0000 

1.27 

26 . 00l5o 

1.24 

28.0000 

1.30 

30.0000 

1.27 

32.0000 

1.27 

34.0000 

1.29 

36.0000 

1.27 

38.0000 

1.26 

40.0000 

1.26 

42.0000 

1.28 

44.0000 

1.29 

46.0000 

1.29 

48.0000 

1.26 

50.0000 

1.27 

52.0000 

0.89 

54.0000 

0.87 

56.0000 

0 .86 

58.0000 

0.15 

60.0000 

1.07 

62.0000 

1.15 

64.0000 

1.17 

66.0000 

1.14 

:ep*  1  04/12 

10:17 

Drawdown 

apsed  T  irv? 

Value 

(nin) 

cm 

0.0000 


,.17 


Table  4.  (continued) 


0.0033 

0.0066 

0.0099 

0.0133 

0.0166 

0.0200 

0.0233 

0.0266 

0.0300 

0.0333 

0.0500 

0.0666 

0.0833 

0.1000 

0.1166 

0.1333 

0.1500 

0.1666 

0.1833 

0.2000 

0.2166 

0.2333 

0.2500 

0.2666 

0.2833 

0.3000 

0.3166 

0.3333 

0.4167 

0.5000 

0.5833 

0.6667 

0.7500 

0.8333 

0.9167 

1.0000 

1.0833 

1.1667 

1.2300 

1.3333 

1.4166 

1.5000 
1.5833 
1.6667 
1.7500 
1.8333 
1.9167 
2.0000 

2.5000 
3 . 0000 

3.5000 
4 . 0000 

4.5000 
5 . 0000 

5.5000 

6. 0000 


1.53 

1.34 
1.21 
1.47 

1.35 
1.27 
1.32 

1.35 

1.36 
1.39 
1.49 
1.56 
1.60 
1.62 
1.66 
1.68 
1.70 
1.72 
1.72 

1.75 

1.76 

1.77 

1.78 
1.81 
1.82 

1.85 
1.83 

1.86 
1.96 
2.06 
2.11 
2.15 
2.18 
2.21 
2.25 
2.23 

2.15 
2.17 
2.14 

2.16 

2.14 

2. 15 
2.15 
2.15 
2.15 
2.14 

2.14 

2.15 
2.15 
2.15 

2.17 

2.19 

2.18 
2.23 
2.22 

2.20 


Table  4.  (continued) 


6.5000 

2.21 

7.0000 

2.22 

7.5000 

2.22 

8.0000 

2.23 

8.5000 

2.24 

9.0000 

2.26 

9.5000 

2.26 

10.0000 

2.22 

12.0000 

2.23 

14.0000 

2.25 

16.0000 

2.25 

18.0000 

2.22 

20.0000 

2.23 

22.0000 

2.26 

24.0000 

2.22 

26.0000 

2.29 

28.0000 

2.27 

30.0000 

2.29 

32.0000 

2.29 

34.0000 

2.29 

36.0000 

2.29 

38.0000 

2.30 

40.0000 

2.31 

42.0000 

2.29 

44.0000 

2.31 

46.0000 

2.31 

48.0000 

2.31 

50.0000 

2.31 

52.0000 

2.30 

54.0000 

2.33 

56.0000 

2.31 

58.0000 

2.32 

60.0000 

2.31 

62.0000 

2.31 

Step#  2  04/12 

11:20 

Drawdown 

Elapsed  Time 

Value 

(min) 

(ft) 

0.0000 

2.32 

0.0033 

2.33 

0.0066 

2.46 

0.0099 

2.82 

0.0133 

2.53 

0.0166 

2.53 

0.0200 

2.65 

0.0233 

2.56 

0.0266 

2.67 

0.0300 

2.62 

0.0333 

2.72 

0.0500 

2.96 

0.0666 

3.13 

0.0833 

3.30 

0.1000 

3.47 

Table  A.  (continued) 


0.1166 

3.58 

0.1333 

3.66 

0.1500 

3.76 

0.1666 

3.85 

0.1833 

3.89 

0.2000 

3.98 

0.2166 

3.95 

0.2333 

4.05 

0.2500 

4.05 

0.2666 

4.15 

0.2833 

4.14 

0.3000 

4.18 

0.3166 

4.23 

0.3333 

4.27 

0.4167 

4.43 

0.5000 

4.56 

0.5833 

4.61 

0.6667 

4.71 

0.7500 

4.77 

0.8333 

4.83 

0.9167 

4.88 

1.0000 

4.95 

1.0833 

5.00 

1.1667 

5.02 

1.2500 

5.07 

1.3333 

5.07 

1.4166 

5.25 

1.5000 

5.23 

1.5833 

5.32 

1.6667 

5.38 

1.7500 

5.39 

1.8333 

5.43 

1.9167 

5.51 

2.0000 

5.48 

2.5000 

5.55 

3.0000 

6.14 

3.5000 

6.40 

4.0000 

6.45 

4.5000 

6.56 

5.0000 

6.53 

5.5000 

6.41 

6.0000 

6.34 

6.5000 

6.35 

7.0000 

6.36 

7.5000 

6.42 

8.0000 

6.44 

8.5000 

6.45 

9.0000 

6.46 

9.5C00 

6.49 

0.0000 

6.48 

2.0000 

6.51 

4.0000 

6.58 

6.0000 

6.60 

8.0000 

6.62 

0.0000 

6.60 

2.0000 

6.62 

t 


24.0000 

6.64 

26.0000 

6.04 

28.0000 

6.73 

30.0000 

6.74 

32.0000 

6.73 

34.0000 

6.77 

36.0000 

6.79 

38.0000 

6.75 

40.0000 

6.79 

42.0000 

6.77 

44.0000 

6.77 

46.0000 

6.82 

48.0000 

6.80 

SO. 0000 

6.83 

52.0000 

6.81 

54.0000 

6.84 

56.0000 

6.91 

58.0000 

6.86 

60.0000 

6.87 

62.0000 

6.85 

Step#  3  04/12 

12:24 

Drawdown 

Elapsed  Time 

Value 

(win) 

(ft) 

0.0000 

6.80 

0.0033 

6.88 

0.0066 

6.88 

0.0099 

6.91 

0.0133 

6.89 

0.0166 

6.90 

0.0200 

6.98 

0.0233 

7.12 

0.0266 

7.04 

0.0300 

4.07 

0.0333 

7.14 

0.0500 

7.49 

0.0666 

7.78 

0.0833 

8.07 

0.1000 

8.38 

0.1166 

8.62 

0.1333 

8.91 

0.1500 

9.09 

0.1666 

9.29 

0.1833 

9.42 

0.2000 

9.58 

0.2166 

9.78 

0.2333 

9.83 

0.2500 

9.98 

0.2666 

10.11 

0.2833 

10.19 

0.3000 

10.22 

0.3166 

10.30 

0.3333 

10.34 

Table  A.  (continued) 


0.4167 

10.63 

0.5000 

10.83 

0.5833 

10.94 

0.6667 

11.18 

0.7500 

11.44 

0.8333 

11.59 

0.9167 

11.75 

1.0000 

11.48 

1.0833 

11.18 

1.1667 

10.96 

1.2500 

10.87 

1.3333 

10.82 

1.4166 

10.78 

1.5000 

10.75 

1.5833 

10.80 

1.6667 

10.77 

1.75  00 

10.71 

1.8333 

10.75 

1.9167 

10.76 

2.0000 

10.73 

2.5000 

10.85 

3.0000 

10.89 

3.5000 

10.33 

4.0000 

10.39 

4.5000 

10.37 

5.0000 

10.15 

5.5000 

10.36 

6.0000 

10.58 

6.5000 

10.63 

7.0000 

10.65 

7.5000 

10.64 

8.0000 

10.85 

8.5000 

10.76 

9.0000 

10.84 

9.5000 

10.81 

10.0000 

11.03 

12.0000 

10.96 

14.0000 

11.20 

16.0000 

10.81 

18.0000 

11.34 

20.0000 

11.42 

22.0000 

11.53 

24.0000 

11.52 

26.0000 

11.56 

28.0000 

11.55 

30.0000 

11.68 

32.0000 

11.66 

34.0000 

11.67 

36.0000 

11.72 

38.0000 

11.76 

40.0000 

11.78 

42.0000 

11.77 

44.0000 

11.31 

46.0000 

11.84 

48.0000 

11.40 

50.0000 

11.86 

Table  5. 

Drawdown  Data  for  Constant-Rate  Test 
Well  37367 


Punping  Well:  37367 
Observation  Well:  37367 
Constant  -  Kate  Discharge  Test 
04/13/83  15:43 


Elapsed  Time 
(min) 


Drawdown 

Value 

(ft) 


0.0000 
0.0033 
0.0066 
0.0099 
0.0133 
0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0500 
0.0666 
0.0833 
0.1000 
0.1166 
0.1333 
0.1500 
0.1666 
0.1833 
0.2000 
0.2166 
2333 
2500 
0.2666 
0.2833 
0.3000 
0.3166 
0.3333 
0.4167 
0.5000 
0.5833 
0.6667 
0.75  00 
0.8333 
0.9167 
1.0000 
1.0833 
1.1667 
1.2500 
1.3333 
1.4166 
1.50C0 
1.5833 
1.6667 
1 .75  00 
1.8333 


S 

I 

I 

1 

i 

i 

i 

i 

l 


Table  5.  (continued) 


1.9167 

9.59 

2.0000 

9.65 

2.5000 

9.92 

3.0000 

10.07 

3.5000 

10.10 

4 . 0000 

10.17 

4.5000 

10.19 

5.0000 

10.22 

5.5000 

10.22 

6.0000 

10.25 

6.5000 

10.32 

7.0000 

10.32 

7.5000 

10.27 

8.0000 

10.35 

8.5000 

10.38 

9.0000 

10.41 

9.5000 

10.40 

10.0000 

10.43 

12.0000 

10.47 

14.0000 

10.54 

16.0000 

10.53 

18.0000 

10.54 

20.0000 

10.60 

22.0000 

10.71 

24.0000 

10.74 

26.0000 

10.77 

28.0000 

10.78 

30.0000 

10.83 

32.0000 

10.79 

34.0000 

10.90 

36.0000 

10.88 

38.0000 

10.93 

40.0000 

10.92 

42.0000 

10.96 

44.0000 

10.94 

46.0000 

10.98 

48.0000 

11.02 

50.0000 

10.97 

52.0000 

11.04 

54.0000 

11.07 

56.0000 

11.05 

58.0000 

11.12 

60.0000 

11.10 

62.0000 

11.11 

64 . 0000 

11.18 

66.0000 

11.10 

68.0000 

11.11 

70.0000 

11.11 

72.0000 

11.15 

74.0000 

11.13 

76.0000 

11.18 

73.0000 

11.04 

80.0000 

11.02 

82.0000 

11.02 

84.0000 

11.00 

86.0000 

11.07 

Table  5.  (continued) 


86.0000 

11.06 

90.0000 

11.08 

92.0000 

11.06 

94.0000 

11.08 

96.0000 

11.07 

98.0000 

11.13 

100.0000 

11.11 

110.0000 

11.14 

120.0000 

11.18 

130.0000 

11.19 

140.0000 

11.25 

150.0000 

11.31 

160.0000 

11.33 

170.0000 

11.32 

180.0000 

11.41 

190.0000 

11.42 

200.0000 

11.39 

210.0000 

11.44 

220.0000 

11.47 

230.0000 

11.49 

240.0000 

11.50 

250.0000 

11.49 

260.0000 

11.50 

270.0000 

11.51 

280.0000 

11.52 

290.0000 

11.53 

300.0000 

11.54 

310.0000 

11.56 

320.0000 

11.60 

330.0000 

11.60 

340.0000 

11.58 

350.0000 

11.60 

360.0000 

11.58 

370.0000 

11.60 

380.0000 

11.67 

390.0000 

11.64 

400.0000 

11.68 

410.0000 

11.71 

420.0000 

11.70 

430.0000 

11.70 

440.0000 

11.70 

450.0000 

11.69 

460.0000 

11.72 

470.0000 

11.77 

480. 0000 

11.80 

490.0000 

11.81 

500.0000 

11.74 

510.0000 

11.80 

520.0000 

11.78 

530.0000 

11.82 

540.0000 

11.83 

550.CC00 

11.83 

560.0000 

11.83 

570.0000 

11.81 

580.0000 

11.78 

590.0000 

11.90 

/ 


Table  5*  (continued) 


I 

I 

I 

I 


I 

1 


600.0000 

11.89 

610.0000 

11.88 

620.0000 

11.86 

630.0000 

11.87 

640.0000 

11.87 

650.0000 

11.88 

660.0000 

11.89 

670.0000 

11.91 

630.0000 

11.88 

690.0000 

11.87 

700.0000 

11.88 

710.0000 

11.94 

720.0000 

11.93 

730.0000 

11.91 

740.0000 

11.90 

750.0000 

11.85 

760.0000 

11.92 

770.0000 

11.95 

780.0000 

11.91 

790.0000 

11.97 

800.0000 

11.91 

810.0000 

11.94 

820.0000 

11.99 

830.0000 

11.94 

840.0000 

12.02 

850.0000 

12.00 

860.3000 

11.97 

870.0000 

11.92 

880.0000 

11.95 

890.0000 

11.96 

900.0000 

11.97 

910.0000 

11.99 

920.0000 

12.05 

930.0000 

12.05 

940.0000 

12.05 

950.0000 

12.00 

960.0000 

12.05 

970.0000 

12.07 

980.0000 

12.07 

990.0000 

12.14 

1000.0000 

12.12 

1030.0000 

12.13 

1060.0000 

12.06 

1090.0000 

12.01 

1120.0000 

12.04 

1150.0000 

12.05 

1180.0000 

12.11 

1210.0000 

12.05 

1240.0000 

12.14 

1270.0000 

12.04 

1300.0000 

12.07 

1330.0000 

12.08 

1360.0000 

12.12 

1390.0000 

12.06 

1420.0000 

12.08 

m 


Table  6. 

Drawdown  Data  for  Constant- 
Well  37400 

Punping  Wet l i  37367 
Observation  Welt:  37400 
Constant  Rate  Oischarge  Test 
04/13/83  15:43 


Elapsed  Time 
(min) 

Value 

(ft) 

0.0000 

0.02 

0.0033 

0.02 

0.0066 

0.02 

0.0099 

0.02 

0.0133 

0.03 

0.0166 

0.03 

0.0200 

0.02 

0.0233 

0.02 

0.0266 

0.02 

0.0300 

0.03 

0.0333 

0.03 

o.osoo 

0.03 

0.0666 

0.03 

0.0833 

0.03 

0.1000 

0.03 

0.1166 

0.03 

0.1333 

0.04 

0.1500 

0.04 

0.1666 

0.05 

0.1833 

0.05 

0.2000 

0.05 

0.2166 

0.05 

0.2333 

0.05 

0.2500 

0.06 

0.2666 

0.06 

0.2833 

0.06 

0.3000 

0.06 

0.3166 

0.06 

0.3333 

0.06 

0.4167 

0.08 

0.5000 

0.09 

0.5833 

0.10 

0.6667 

0.11 

0,75  00 

0.11 

0.8333 

0.11 

0.9167 

0.12 

1.0000 

0.12 

1.0833 

0.13 

1.1667 

0.13 

1.2500 

0.13 

1.3333 

0.13 

1.4166 

0.14 

1.5000 

0.15 

1.5833 

0.15 

1 .6667 

0.15 

1.7500 

0.15 

1.8333 

0. 16 

1.9167 

0.16 

■  s 


Table  6.  (continued) 


610.0000 

0.56 

620.0000 

0.56 

630.0000 

0.56 

640.0000 

0.56 

650.0000 

0.56 

660.0000 

0.56 

670.0000 

0.56 

680.0000 

0.56 

690.0000 

0.56 

700.0000 

0.56 

710.0000 

0.56 

720.0000 

0.56 

730.0000 

0.56 

740.0000 

0.56 

750.0000 

0.56 

760.0000 

0.56 

770.0000 

0.56 

780.0000 

0.56 

790.0000 

0.56 

800.0000 

0.56 

810.0000 

0.57 

820.0000 

0.56 

830.0000 

0.57 

840.0000 

0.57 

850.0000 

0.57 

860.0000 

0.57 

870.0000 

0.57 

880.0000 

0.57 

890.0000 

0.57 

900.0000 

0.57 

910.0000 

0.57 

920.0000 

0.57 

930.0000 

0.57 

940.0000 

0.57 

950.0000 

0.57 

960.0000 

0.58 

970.0000 

0.58 

980.0000 

0.58 

990.0000 

0.58 

1000.0000 

0.58 

1030.0000 

0.58 

1060.0000 

0.58 

1090,0000 

0.57 

1120.0000 

0.57 

1150.0000 

0.57 

1180.0000 

0.57 

1210.0000 

0.57 

1240.0000 

0.56 

1270.0000 

0.56 

1300.0000 

0.57 

1330.0000 

0.56 

1360.0000 

0.57 

1390.0000 

0.57 

1420.0000 

0.57 

Table  7. 

Drawdown  Data  for  Constant-Rate  Test 
Well  37401 

Ptnping  Well:  37367 
Observation  Well:  37401 
Constant  Rate  Discharge  lest 
04/13/88  15:43 

Drawdown 


Elapsed  Time  Value 

(■in)  (ft) 


0.0000  0.00 

0.0033  0.00 

0.0066  0.00 

0.0099  0.00 

0.0133  0.00 

0.0166  0.01 

0.0200  0.01 

0.0233  0.01 

0.0266  0.01 

0.0300  0.01 

0.0333  0.01 

0.0500  0.01 

0.0666  0.01 

0.0833  0.01 

0.1000  0.01 

0.1166  0.01 

>.1333  0.00 

0.1500  0.01 

0.1666  0.01 

0.1833  0.01 

1.2000  0.01 

0.2166  0.01 

0.2333  0.01 

0.2500  0.01 

0.2666  0.01 

0.2833  0.01 

0.3000  0.01 

0.3166  0.01 

0.3333  0.01 

0.4167  0.01 

0.5000  0.02 

0.5833  0.02 

0.6667  0.02 

0.7500  0.02 

0.8333  0.02 

0.9167  0.03 

1.0000  0.03 

1.0833  0.03 

1.1667  0.04 

1.2500  0.04 

1.3333  0.04 

1.4167  0.04 

1.5000  0.04 

5833  0.05 

6667  0.05 

7500  0.05 

8333  0.C5 


Table  7.  (continued) 


1.9167 

0.05 

2.0000 

0.06 

2.5000 

0.07 

3.0000 

0.07 

3.5000 

0.08 

4.0000 

0.09 

4.5000 

0.09 

5.0000 

0.10 

5.5000 

0.10 

6.0000 

0.11 

6.5000 

0.12 

7.0000 

0.12 

7.5000 

0.13 

S.0000 

0.13 

8.5000 

0.13 

9.0000 

0.14 

9.5000 

0.14 

10.0000 

0.15 

12.0000 

0.16 

14.0000 

0.17 

16.0000 

0.18 

18.0000 

0.18 

20.0000 

0.18 

22.0000 

0.19 

24.0000 

0.21 

26.0000 

0.19 

28.0000 

0.20 

30.0000 

0.21 

32.0000 

0.21 

34.0000 

0.21 

36.0000 

0.22 

38.0000 

0.22 

40.0000 

0.23 

42.0000 

0.24 

44.0000 

0.24 

46.0000 

0.24 

48.0000 

0.24 

50.0000 

0.23 

52.0000 

0.24 

54.0000 

0.23 

56.0000 

0.24 

58.0000 

0.24 

60.0000 

0.24 

62.0000 

0.25 

64.0000 

0.25 

66.0000 

0.24 

68.0000 

0.24 

70.0000 

0.24 

72.0000 

0.25 

74.0000 

0.26 

76.0000 

0.25 

78.0000 

0.25 

80.0000 

0.25 

82.0000 

0.25 

84.0000 

0.25 

86.0000 

0.26 

Table  7.  (continued) 


88 . 0000 

0.26 

90.0000 

0.26 

92.0000 

0.26 

94.0000 

0.26 

96.0000 

0.26 

98.0000 

0.27 

100.0000 

0.27 

110.0000 

0.26 

120.0000 

0.26 

130.0000 

0.27 

140.0000 

0.28 

150.0000 

0.27 

160.0000 

0.27 

170.0000 

0.27 

180.0000 

0.27 

190.0000 

0.27 

200.0000 

0.26 

210.0000 

0.26 

220.0000 

0.26 

230.0000 

0.26 

240.0000 

0.26 

250.0000 

0.26 

260.0000 

0.26 

270.0000 

0.27 

280.0000 

0.26 

290.0000 

0.26 

300.0000 

0.26 

310.0000 

0.26 

320.0000 

0.27 

330.0000 

0.26 

340.0000 

0.26 

350.0000 

0.26 

360.0000 

0.26 

370.0000 

0.26 

380.0000 

0.27 

390.0000 

0.27 

400.0000 

0.26 

410.0000 

0.26 

420.0000 

0.26 

430.0000 

0.26 

440.0000 

0.27 

450.0000 

0.27 

460.0000 

0.26 

470.0000 

0.26 

480.0000 

0.26 

490.0000 

0.26 

500.0000 

0.27 

510.0000 

0.27 

520.0000 

0.27 

530.0000 

0.26 

540.0000 

0.27 

550.0000 

0.26 

560.0000 

0.27 

570.0000 

0.27 

580.0000 

0.27 

590.0000 

0.27 

Table  7.  (continued) 


600.0000 

610.0000 

620.0000 

630.0000 

640.0000 

650.0000 

660.0000 

670.0000 

680.0000 

690.0000 

700.0000 

710.0000 

720.0000 

730.0000 

740.0000 

750.0000 

760.0000 

770.0000 

780.0000 

790.0000 

800.0000 

810.0000 

820.0000 

830.0000 

840.0000 

850.0000 

860.0000 

870.0000 

880.0000 

890.0000 

900.0000 

910.0000 

920.0000 

930.0000 

940.0000 

950.0000 

960.0000 

970.0000 

980.0000 

990.0000 

1000.0000 

1030.0000 

1060.0000 

1090.0000 

1120.0000 

1150.0000 

1180.0000 

1210.0000 

1240.0000 

1270.0000 

1300.0000 

1330.0000 

1360.0000 

‘390.0000 

1420.0000 


0.27 

0.27 

0.28 

0.28 

0.27 

0.27 

0.27 

0.27 

0.28 

0.28 

0.28 

0.28 

0.27 

0.27 

0.28 

0.28 

0.28 

0.27 

0.27 

0.28 

0.29 

0.29 

0.28 

0.28 

0.29 

0.28 

0.29 

0.29 

0.29 

0.29 

0.28 

0.29 

0.30 

0.30 

0.30 

0.30 

0.30 

0.29 

0.30 

0.30 

0.30 

0.29 

0.31 

0.30 

0.30 

0.29 

0.32 

0.31 

0.29 

0.31 

0.33 

0.30 

0.31 

0.33 

C.32 


/ 


I 


Table  8. 

Residual  Drawdown  Data  for  Recovery  Test 
Well  37367 


Pimping  Well:  37367 
Observation  Uetl :  37367 
Recovery  Test 
04/14/88  15:43 


1 


lapsed  T ime 
(min) 

Drawdown 

Value 

(<t) 

0.0000 

12.10 

0.0033 

12.12 

0.0066 

11.68 

0.0099 

11.66 

0.0133 

11.45 

0.0166 

11.21 

0.0200 

10.97 

0.0233 

10.76 

0.0266 

10.55 

0.0300 

10.35 

0.0333 

10.13 

0.0500 

9.12 

0.0666 

8.26 

0.0833 

7.58 

0.1000 

7.00 

0.1166 

6.45 

0.1333 

6.03 

0.1500 

5.63 

0.1666 

5.29 

0.1833 

5.00 

0.2000 

4.75 

0.2166 

4.51 

0.2333 

4.27 

0.25C0 

4.05 

0.2666 

3.83 

0.2833 

3.60 

0.3000 

3.39 

0.3166 

3.20 

0.3333 

3.05 

0.4167 

2.47 

0.5000 

2.01 

0.5833 

1.70 

0.6667 

1.47 

0.7500 

1.31 

0.8333 

1 . 18 

0.9167 

1.08 

1.0000 

0.99 

1 . 0833 

0.92 

1.1667 

0.56 

1.2500 

0.80 

1.3333 

0.75 

1.4166 

0.72 

1 . 5000 

C.6$ 

1.5533 

0.66 

1.6667 

C.64 

1.75  0  0 

0.62 

1 .2333 

0.51 

I 


Table  8,  (continued) 


1.9167 

0.59 

2.0000 

0.58 

2.5000 

0.54 

3.0000 

0.50 

3.5000 

0.48 

4.0000 

0.47 

4.5000 

0.45 

5.0000 

0.45 

5.5000 

0.43 

6.0000 

0.43 

6.5000 

0.42 

7.0000 

0.42 

7.5000 

0.41 

a. oooo 

0.40 

8.5000 

0.39 

9.0000 

0.38 

9.5000 

0.38 

10.0000 

0.37 

12.0000 

0.35 

14.0000 

0.33 

16.0000 

0.32 

18.0000 

0.31 

20.0000 

0.30 

22.0000 

0.29 

24.0000 

0.28 

26.0000 

0.27 

28.0000 

0.27 

30.0000 

0.26 

32.0000 

0.25 

34.0000 

0.25 

36.0000 

0.24 

38.0000 

0.24 

40.0000 

0.23 

42.0000 

0.23 

44.0000 

0.23 

46.0000 

0.22 

48.0000 

0.22 

50.0000 

0.21 

52.0000 

0.21 

54.0000 

0.21 

56.0000 

0.20 

58.0000 

0.20 

60.0000 

0.20 

62.0000 

0.20 

64.0000 

0.20 

66.0000 

0.19 

68.0000 

0.19 

70.0000 

0.09 

72.0000 

0.18 

74.0000 

0.18 

76.0000 

0.18 

78.0000 

0.18 

80.0000 

0.18 

82.0000 

0.18 

84.0000 

0.17 

86.0000 

0.17 

BEaMMaaBBaaaffiBMB 


Table  8.  (continued) 


88.0000 

0.17 

90.0000 

0.17 

92.0000 

0.16 

94.0000 

0.16 

96.0000 

0.16 

98.0000 

0.16 

100.0000 

0.16 

110.0000 

0.15 

120.0000 

0.14 

130.0000 

0.13 

140.0000 

0.13 

150.0000 

0.12 

160.0000 

0.12 

170.0000 

0.11 

180.0G00 

0.10 

190.0000 

0.10 

200.0000 

0.09 

210.0000 

0.09 

220.0000 

0.09 

230.0000 

0.08 

Punping  Well:  37367 
Observation  Well:  37400 
Recovery  Test 
04/14  15:36 

Drawdown 

Elapsed  Time  Value 

(min)  (ft) 


0.0000 
0.0033 
0.0066 
0.0099 
0.0133 
0.0166 
0.0200 
0,0233 
0.0266 
0.0300 
0.0333 
0.0500 
0.0666 
0.0833 
0.1000 
0.1166 
0.1333 
0.1500 
0.1666 
0.1833 
0.2000 
0.2166 
0.2333 
0.2500 
0.2666 
0.2833 
0.3000 
0.3166 
0.3333 
0.4167 
0.5000 
0.5833 
0.6667 
0.7500 
0.8333 
0.9167 
1.0000 
1.0833 
1.1667. 
1.2500 
1.3333 
1.4166 
1.5000 
1.5833 
1 . 6667 
1.75  00 
1.8333 


0.58 

0.58 

0.58 

0.58 

0.58 

0.58 

0.58 

0.58 

0.58 

0.58 

0.58 

0.58 

0.58 

0.58 

0.57 

0.57 

0.57 

0.57 

0.56 

0.56 

0.56 

0.55 

0.55 

0.55 

0.55 

0.54 

0.54 

0.54 

0.54 

0.53 

0.52 

0.51 

0.50 

0.50 

0.49 

0.49 

0.49 

0.48 

0.47 

0.47 

0.47 

0.47 

0.46 

0.46 

C.46 

0.46 

0.45 


Table  9.  (continued) 


Table  9.  (continued) 


I 


88.0000 
90.0000 
92.0000 
94.0000 
96.0000 
98.0000 
100.0000 
110.0000 
120.0000 
130.0000 
140.0000 
150.0000 
160.0000 
170.0000 
180.0000 
190.0000 
200.0000 
210.0000 
220.0000 
230.0000 

I 

l 

\ 

1 

I 

l 


S 

I 

B 

I 


0.23 

0.23 

0.23 

0.23 

0.23 

0.22 

0.23 

0.22 

0.21 

0.20 

0.19 

0.19 

0.18 

0.17 

0.17 

0.16 

0.16 

0.15 

0.15 

0.14 


i 


i 

I 

! 

i 


Table  10. 

Residual  Drawdown  Data  for  Recovery  Test 
Well  37401 


Puiping  Well:  37367 
Observation  Weil:  37401 
Recovery  Test 
04/14/88  15:43 

Drawdown 

Elapsed  Time  Value 

(min)  (ft) 


0.0000  0.36 

0.0033  0.36 

0.0066  0.36 

0.0099  0.36 

0.0133  0.36 

0.0166  0.36 

0.0200  0.36 

0.0233  0.36 

0.0266  0.36 

0.0300  0.36 

0.0333  0.36 

0.0500  0.36 

0.0666  0.36 

0.0833  0.36 

0.1000  0.36 

0.1166  0.36 

0.1333  0.36 

0.1500  0.36 

0.1666  0.36 

0.1833  0.36 

0.2000  0.36 

0.2166  0.36 

0.2333  0.36 

0.2500  0.36 

0.2666  0.36 

0.2833  0.36 

0.3000  0.36 

0.3166  0.36 

0.3333  0.36 

0.4167  0.36 

0.5000  0.36 

0.5833  0.36 

0.6667  0.36 

0.75  0  0  0.36 

0.8333  0.36 

0.9167  0.36 

1.0000  0.35 

1.0833  0.35 

1.1667  0.35 

1.2500  0.35 

'.3333  0.34 

1.4166  0.34 

1.5000  0.34 

'.5333  0.33 

1.6667  0.33 

1-75  0  0  0.33 

1.8333  0.32 


Table  10.  (continued) 


1.9147 

0.32 

2.0000 

0.32 

2.5000 

0.32 

3.0000 

0.31 

3.5000 

0.30 

4.0000 

0.30 

4.5000 

0.30 

5.0000 

0.30 

5.5000 

0.30 

6.0000 

0.30 

6.5000 

0.30 

7.0000 

0.30 

7.5000 

0.30 

3.0000 

0.30 

8.5000 

0.29 

9.0000 

0.28 

9.5000 

0.28 

10.0000 

0.28 

12.0000 

0.26 

14.0000 

0.23 

16.0000 

0.22 

18.0000 

0.22 

20.0000 

0.22 

22.0000 

0.21 

24.0000 

0.21 

26.0000 

0.19 

28.0000 

0.19 

30.0000 

0.19 

32.0000 

0.19 

34.0000 

0.20 

36.0000 

0.19 

38.0000 

0.19 

40.0000 

0.19 

42.0000 

0.18 

44.0000 

0.18 

46.0000 

0.18 

48.0000 

0.18 

50.0000 

0.18 

52.0000 

0.18 

54.0000 

0.17 

56.0000 

0.17 

58.0000 

0.17 

60.0000 

0.17 

62.0000 

0.16 

64.0000 

0.16 

66.0000 

0.16 

68.0000 

0.15 

70.G000 

0.15 

72.0000 

0.15 

74.0000 

0.14 

76.0000 

0.14 

78.0000 

0.14 

80.0000 

0.14 

82.0000 

0.14 

84.0000 

0.13 

86-.  0000 

0.13 

Table  10.  (continued) 


l 

\ 

t 

l 

! 

I 

i 

I 

i 

j 

I 


88.0000 

90.0000 

92.0000 

94.0000 

96.0000 

98.0000 

100.0000 

110.0000 

120.0000 

130.0000 

140.0000 

150.0000 

160.0000 

170.0000 

180.0000 

190.0000 

200.0000 

210.0000 

220.0000 

230.0000 


0.13 

0.13 

0.13 

0.12 

0.12 

0.12 

0.12 

0.10 

0.09 

0.08 

0.07 

0.06 

0.06 

0.04 

0.03 

0.02 

0.02 

0.01 

0.02 

0.01 


I 

I 

i 

i 

i 

i 

i 
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Sheet  1.  Modified  Non-Equilibrium  Method  for  Well  37367 


Modified  Non-Equilibrium  Method  (Jacob,  1950) 

Pumping  Well  37367 
Observation  Well  37367 
Reference  Plate  4 


Q 

Constant  Pumping  Rate 

32.3 

gpm 

As 

Change  in  Drawdown  per  One  Log  Cycle 

0.28 

feet 

b 

Saturated  Aquifer  Thickness 

19 

feet 

TRANSMISSIVITY  (T) 

T 

-  (264  Q)/  As 

T 

=  30,000  gpd/ft 

T 

=  4,000  ft2/  day 

T 

=  370  m2/day 

HYDRAULIC  CONDUCTIVITY  (K) 

K 

=  T/b 

K 

=  210  ft/day 

K 

*  0.074  cm/sec 

Sheet  2.  Residual  Drawdown  Method  for  Well  37367 

Residual  Drawdown  Method  (Theis,  1935) 

Pumping  Well  37367 
Observation  Well  37367 
Reference  Plate  5 


Q 

Constant  Pumping  Rate 

32.3 

gpm 

As 

Change  in  Drawdown  per  One  Log  Cycle 

0.15 

feet 

b 

Saturated  Aquifer  Thickness 

19 

feet 

TRANSMISSIVITY  (T) 

T 

=  (264  Q)/  As 

T 

«  57,000  gpd/ft 

T 

=  7,600  ft2/day 

T 

=  710  m3/day 

HYDRAULIC  CONDUCTIVITY  (K) 

K 

-  T/b 

K 

=  400  ft/day 

K 

=  0.14  cm/sec 

G43tS-R 


Sheet  3.  Unconfined  Aquifer  Type  Curve  Method  for  Well  37400 


Unconfined  Aquifer  Type  Curve  Method  (Prickett,  1965) 

Pumping  Well  37367 

Observation  Well  37400 

Reference  Plate  6 

Q  Constant  Pumping  Rate  32.3  gpm 

b  Saturated  Aquifer  Thickness  19  feet 

r  Distance  to  Pumping  Well  39.36  feet 

Early-time  type  curve  match  point 

l/uA  =  1.0  uA  =  1.0  W(ux,r/D)  =  1.0  r/D  =  0.0 

s  (drawdown)  =  0.068  ft  t  (time)  =  0.14  min.  *  1.0  x  10'4  days 

TRANSMISSIVITY  (T) 

T  -  114.6  Q  W(uA,r/D)  /  s 
T  =  54,000  gpd/ft 

T  -  7,200  ft2/day 

T  =>  670  m2/day 

HYDRAULIC  CONDUCTIVITY  (K) 

K  =  T/b 

K  =  380  ft/day 

K  =  0.13  cm/sec 

STORATIVITY  (S) 

S  =  uA  Tt/1.87r3 

=  1.9  x  10'3  dimensionless 


Sheet  4.  Modified  Non-Equilibrium  Method  for  Well  37400 


Modified  Non-Equilibrium  Method  (Jacob,  1950) 

Pumping  Well  37367 
Observation  Well  37400 
Reference  Plate  7 

Q  Constant  Pumping  Rate  32.3  gpm 

As  Change  in  Drawdown  per  One  Log  Cycle  0.19  feet 
b  Saturated  Aquifer  Thickness  19  feet 

t0  Time  to  Zero  Drawdown  Intercept  0.34  min. 

1.2  x  10'4  days 

r  Distance  to  Pumping  Well  39.36  feet 


TRANSMISSIVITY  (T) 

T  -  (264  Q)/  As 

T  =  45,000  gpd/ft 

T  »  6,000  ft2/  day 

T  -  560  m2/day 

HYDRAULIC  CONDUCTIVITY  (K) 
K  **  T/b 

K  -  320  ft/day 

K  =  0.11  cm/sec 

STORATIVITY  (S) 

S  =  0.3  Tt0/r2 

S  =>  2.1  x  10'3  dimensionless 

Time  (t)  after  which  u<0.01 
t  =  1.87  r2  s/uT 

t  =  0.007  days 

t  =  10  min 


Sheet  5.  Residual  Drawdown  Method  for  Well  37400 

Residual  Drawdown  Method  (Theis,  1935) 

Pumping  Well  37367 
Observation  Well  37400 
Reference  Plate  8 


Q 

Constant  Pumping  Rate 

32.3 

gpm 

As 

Change  in  Drawdown  per  One  Log  Cycle 

0.16 

feet 

'  b 

Saturated  Aquifer  Thickness 

19 

feet 

TRANSMISSIVITY  (T) 

T  =  (264  Q)/  As 

T  =  53,000  gpd/ft 

T  -  7,100  ftJ/day 

T  -  660  m2/day 

HYDRAULIC  CONDUCTIVITY  (K) 
K  »  T/b 

K  «  370  ft/day 

K  =0.13  cm/sec 


Sheet  6.  Unconfined  Aquifer  Type  Curve  Method  for  Well  37401 


Unconfined  Aquifer  Type  Curve  Method  (Prickett,  1965) 

Pumping  Well  37367 

Observation  Well  37401 

Reference  Plate  9 

Q  Constant  Pumping  Rate  32.3  gpm 

b  Saturated  Aquifer  Thickness  18  feet 

r  Distance  to  Pumping  Well  81.33  feet 

Early-time  type  curve  match  point: 

l/uA=  1.0  uA  =  1.0  W(uA,r/D)  =  1.0  r/D  =  2.0 
s  (drawdown)  =  0.078  ft  t  (time)  =  0.7  min.  =  4.9  x  10"4  days 
r/D  =  0.2 

TRANSMISSIVITY  (T) 

T  -  114.6  Q  W(uA,r/D)/s 
T  -  47,000  gpd/ft 

T  -  6,300  ft2/day 

T  =  590  m2/day 

HYDRAULIC  CONDUCTIVITY  (K) 

K  =  T/b 

K.  =  350  ft/day 

K  =0.12  cm/sec 

STORATIVITY  (S) 

S  =  uA  Tt/1.87r2 

=  1.9  x  10'3  dimensionless 


Sheet  7.  Modified  Non-Equilibrium  Method  for  Well  37401 


Modified  Non-Equilibrium  Method  (Jacob,  1950) 

Pumping  Well  37367 
Observation  Well  37401 
Reference  Plate  10 

Q  Constant  Pumping  Rate  32.3  gpm 

\  As  Change  in  Drawdown  per  One  Log  Cycle  0.13  feet 

v,  b  Saturated  Aquifer  Thickness  18  feet 

to  Time  to  Zero  Drawdown  Intercept  0.8  min. 

5.6  x  10'4  days 

r  Distance  to  Pumping  Well  81.33  feet 


TRANSMISSIVITY  (T) 

T  o  (264  Q)/  As 

T  =  66,000  gprf/ft 

T  =  8,800  ft2/  day 

T  =  820  m2/day 

HYDRAULIC  CONDUCTIVITY  (K) 
K  »  T/b 

K  =  490  ft/day 

K  =  0.17  cm/sec 

STORATIVITY  (S) 

S  -  0.3  Tt0/r2 

S  =>  1.7  x  10‘3  dimensionless 

Time  (t)  after  which  u<0.0! 
t  =  1.87  r2  s/uT 

t  =  0.032  day 

t  =  46.0  min 


Sheet  8.  Residua!  Drawdown  Method  for  Well  37401 

Residual  Drawdown  Method  (Theis,  1935) 

Pumping  Well  37367 
Observation  Well  37401 
Reference  Plate  1 1 


Q 

Constant  Pumping  Rate 

32.3 

gpm 

As 

Change  in  Drawdown  per  One  Log  Cycle 

0.16 

feet 

b 

Saturated  Aquifer  Thickness 

18 

feet 

TRANSMISSIVITY  (T) 

T  -  (264  Q)/  As 

T  »  53,000  gpd/'ft 

T  -  7,100  ft2/day 

T  =  660  m2/day 

HYDRAULIC  CONDUCTIVITY  (K) 
K  *  T/b 

K  =  390  ft/day 

K  =0.14  cm/sec 
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